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Abstract 



PURPOSE:To provide a novel physiologically active substance, epimorphine, having an action on morphogenesis of an 
epithelial tissue. 

CONSTITUTIONALS novel physiologically active substance, epimorphine, has an action on morphogenesis of an 
epithelial tissue, and is produced by a human or murine mesenchymal cell and can be expressed by a gene hydridized 
with a gene probe constituting a base sequence complementary to a base sequence of 

ATGCGGGACCGGCTGCCAGACCTGACGGCGTGTAGG. In iso-form of the epimorphine, the base sequences of genes 
coding the substances, a soluble epimorphine produced by modifying the polypeptide of the epimorphine, a polyclonal 
antibody and a monoclonal antibody against the epimorphine, and a method for purifying and detecting the epimorphine 
by the utilization of these antibodies are also included. The epimorphine is useful for clarifying the crisis mechanism of 
diseases caused by the abnormal morphogenesis of epithelial tissue, developing a method for diagnosing or treating the 
diseases, etc. 
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wasm te©* (i) <DW&mtimms& 

5t (1) 

AIGCGGGACCGGCTGCCAGACCTGACGGCGTGTAGG 
* 1 Bto3s«tti«Xfc^7* >. 



e<z>5C (2) <Dt$vi:&zmEM$mi&m<D&gm 

5$ (2) 

Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys 
«4 W0)4aKHHWXfcr«V7-f >. . 

nume] T^d^iBranwBm^^. me* 
*«4c«©^is^«Rxfcr^7>f >. 

[***7] TE<Z>j£ (3) . (4) , X\Z (5) 0 



ai*533 T^x**ow3»afffi^4, trail 10 asco^rn^iaOTrs/RE^-cai^n^. hie* 

^KlE«CD^afigtt*KXfcr^;V7-f >. 3fc*5E*or>fc hx«;v^>r >. 

[»3fcB4] T 

5t(3) 

Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Lys Asn Asp Asp 

-5 10 IS 

Gly Asp Hit Val Val Vai Val Gin Lys Asp Els Phe Met Asp Asp Pfae 

TSy 25 30 

Phe His Gin Val Gin Gla lie Arg Asn Ser He Asp Lys lie Thr Gin 
35 40 45 

. Tyr Val Gta Gla Val Lys Lys Aso Els Ser lie He Lea Ser Ala Pro 

50 55 60 

Aso Pro Gla Gly Lys lie Lys Gin Gin Leo Gla Asp Lea Asn Lys Gla 
65 70 75 80 

lie Lys Lys tor Ala Asn Lys He Arg Ala Lys Leo Lys Ala He Gla 

85 90 95 

Gin Ser Phe Asp Gin Asp Gla Ser Gly Asn Arg Thr Ser Val Asp Lea 

100 105 110 ~ 

' Arg He Arg Arg Thr Gin His Ser Val Lea Ser Arg Lys Phe Val Gla 
.115 120 125 

Ala Met Ala Gla Tyr Asn Gla Ala Gin Thr Leu Phe Arg Glu Arg Ser 

130 135 140 

Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr Thr 
145 150 155 160 

Asp Asp Glu Leo Gla Gin Met Lea Gla Ser Gly Lys Pro Ser He Phe 

165 170 175 

Thr Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu Asn 

180 185 190 

Gin He Gin Ser Arg Els Lys Asp He Met Lys Leu Gin Thr Ser He 

195 200 205 

Arg Gin Leu Els Glo Met Phe Met Asp Met Ala Met Phe Val Gin Thr 

210 215 220 

Gin Gly Gin Met He Asn Asn He Glu Arg Asn Val Met Asn Ala Thr 
225 230 235 240 

Asp Tyr Val Gin Es Ala Lys Gin Gin Thr Lys Lys Ala He Lys Tyr 

245 250 255 

Gin Ser Lys Ala Arg Arg Lys Lys Trp He lie He Ala Val Ser Val 

260 265 270 

Val Leo Val Val He He Val Leo He He Gly Leu Ser Val Gly Lys 
275 280 285 

S (4) 



(3) 

3 4 
Met Arg Asp Arg Leu Pro Asp Leo Thr Ala Cys Arg Lys Asn Asp Asp 

5 10 15 

Gly Asp Thr Val Val Val Yal Glo Lys Asp Els Phe Met Asp Asp Phe 

20 25 30 

Foe His Gin Val Glo Glo He Arg Aso Ser He Asp Lys He Thr Glo 

35 40 45 

Tyr Val Glo Glo Val Lys Lys Asn His Ser He He Leo Ser Ala Pro 

50 55 60 

Aso Pro Glo Gly Lys He Lys Glo Glo Leo Glo Asp Leo Aso Lys Glo 
65 70 75 80 

He Lys Lys Thr Ala Aso Lys He Arg Ala Lys Leo Lys Ala He Glo 

85 90 95 

Gin Ser Phe Asp Gin Asp Glo Ser Gly Aso Arg Thr Ser Val Asp Leo 

100 105 no 

Arg He Arg Arg Thr Glo His Ser Val Leo Ser Arg Lys Phe Val Glo 

115 120 125 

Ala Met Ala Glo Tyr Aso Glo Ala Glo Thr Leo Phe Arg Glo Arg Ser 

130 135 140 

Lys Gly Arg He Gin Arg Gin Leo Glo He Thr Gly Arg Thr Thr Thr. 
145 150 155 160 

Asp Asp Glo Leo Glo Glo ltet Leo Glo Ser Gly Lys Pro Ser He Phe 

165 170 175 

Thr Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leo Asn 

180 185 190 

Glo He Glo Ser Arg His Lys Asp He Met Lys Leo Glo Thr Ser He 

195 200 205 

Arg Glo Leo His Glo Met Phe Met Asp Met Ala Met Phe Val Glo Thr 

210 215 220 

Gin Gly Glo Met He Asn Aso He Gin Arg Aso Val Met Asn Ala Thr 
225 230 235 240 

Asp Tyr Val Glo His Ala Lys Glo Glo Thr Lys Lys Ala He Lys Tyr 

245 250 255 

Gin Ser Lys Ala Arg Arg Lys Leo Met Phe He He lie Cys Val He 

260 265 270 

Val Leo Leo Val He Leo Gly He He Leo Ala Thr Thr Leo Ser 
275 280 285 

* (5) 

Met Arg Asp Arg Leo Pro Asp Leo Thr Ala Cys Arg Lys Aso Asp Asp 

5 10 15 

Gly Asp Thr Val Val Val Val Glo Lys Asp His Phe Met Asp Asp Phe 

20 25 30 

Phe His Gin Val Glo Glo He Arg Asn Ser He Asp Lys He Thr Gin 

35 40 45 

Tyr Val Glo Glo Val Lys Lys Asn His Ser He He Leo Ser Ala Pro 

50 55 60 

Asn Pro Glo Gly Lys He Lys Glo Glo Leo Glo Asp Leo Asn Lys Glo 
65 70 75 80 

He Lys Lys Thr Ala Asn Lys He Arg Ala Lys Leo Lys Ala lie Glo 

85 90 95 

Gin Ser Phe Asp Gin Asp Glo Ser Gly Aso Arg Thr Ser Val Asp Leo 
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(4) #H¥6-29 3 8 00 

S 6 
100 105 110 

Arg He Arg Arg Thr Gin His Ser Val Leo Ser Arg Lys Phe Val 61a 

115 120 125 

Ala Met Ala Gla Tyr Asn Gin Ala Gin Thr Leu Phe Arg Gin Arg Ser 

130 135 140 

Lys Gly Arg He Gin Arg Gin Leo Gin He Tnr Gly Arg Thr ttr Ihr 
145 150 155 160 

Asp Asp Gin Leo Glo Glo Met Leo Gin Ser Gly Lys Pro Ser He Phe 

165 170 ~ 175 

Thr Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Len A&n 

180 135 190 

Gin He Glo Ser Arg His Lys Asp He Met Lys Leo Glo Thr Ser He 

195 200 205 

Arg Gin Len His Gla Met Phe Vet Asp Met Ala Met Phe Val Glo Thr 

210 215 220 

Gin Gly Gin Met He Asn Asn He Gin Arg Asn Val Met Asn Ala Thr 
225 230 235 240 

Asp Tyr Val Gin His Ala Lys Glo Gin Thr Lys Lys Ala He Lys Tyr 

245 250 255 

Gls Ser Lys Ala Arg Arg Gin Gin His Cys His Ser Asn His He Fro 

260 265 270 

Arg Ala He Tyr Pro 
* : 275 

[»3fW8] (6) , (7) , X\t (8) <0 7E*®fcl hX-K^7-f FT&m&fr. 

*<6> 

ATG CGG GAC CGGOTCCAGACCTGACGGCGTGTAGGAAGAATGATGAT 16 ~ 

GGA GAC ACA GTT GTT GTG GTT GAG AAA GAT CAT TTC ATG GAT GAT TTC 32 

TTC CAT CAG GTG GAG GAG AIT AGA AAC ACT AIT GAT AAA ATA ACT CAA 48 

TAT GTT GAA GAA GTA AAG AAA AACCACAGCATCATTCTTTCTGCA CCA 64 

AAC CCG GAA GGA AAA ATA AAAGAAGAGCTTGAAGAICTGAACAAAGAA 80 

ATC AAG AAA ACT GCG AAT AAA ATT CGA GCC AAG TTA AAG GCT ATT GAA 96 

CAAAGTnTGATGAGGATGAGAGTGGGAACGGGACT TCA GTG GAT CTT 112 

CGG ATA CGA AGA ACCCAGCATTCGGTGCTGTCTCGG AAG ITT GTG GAA 128 

GCCAIGGCGGAGTACAATGAGGCACAGACTCTGTTTCGG GAG CGG AGC 144 

AAAGGCCGCATCCAGCGCCAGCTGGAG ATA ACT GGG AGA ACC ACC ACA 160 

GACGACGAGCIAGAAGAGAIGCTGGAGAGCGGGAAG CCA TCC ATC TTC 176 

ACTTCCGACAnAIATCAGAITCACAAATTACTAGA CAA GCT CTC AAI 192 

GMATCGAGTCACGTCACAAGWCATCATGAAGCTGGAGAaA^ 208 

CGAGAGTTGCAIGAGArGTTCATGGACATGGCT ATG TIT GTG GAG ACT 224 

CAGGGTGAAAIGATCAACAACATAGAA AGA AAT GTT ATG AAI GCC ACA 240 

GAC TAT GTA GAA CAC GCT AAAGAAGAAACAAAAAAAGCTATCAAATAT 256 

CAG AGC AAG GCA AGA AGG AAA AAG TGG ATA ATT ATT OT GTG TCA GTG 272 

GTT CIG GTT GIC ATA AIC GTT CTA ATT ATT GGC TIG TCA GTT GGC AAA 288 

TGA 289 
3K (7) 

ATG CGG GAC CGG CIG CCA GAC CTG ACG GCG TGT AGG AAG AAI GAT GAT 16 

GGA GAC ACA GTTGTTGTGGTTGAGAAAGATCAT TTC ATG GAT GAT TTC 32 

TTC CAT CAG GTG GAG GAGATTAGAAACAGTATTGATAAAATAACTCAA 48 

TATGnGAAGMGTAAAGAAAAACCACACCAICATTCTTTCTGCACCA 64 
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(5) #H¥6-29 380 0 

- 7 8 

AAC COG GAA GGA AAA ATA AAA GAA GAG CTT GAA GAT CTG AAC AAA GAA 80 
ATC AAG AAA ACT GCG AAT AAA ATT CGAGCCAAGTTAAAGGCTATTGAA 96 

CAA ACT TTT GAT CAG GAT GAG AGT GGGAACCGGACTTCAGTGGATCTT 112 

CGG AIA GGA AGA ACC CA6 CAT TCG GTG CTG TCT CGG AAG TTT GTG GAA 128 

GCC ATG GCG GAG TAC AAT GAG GCA CAG ACT CTG TTT GGG GAG GGG AGC 144 

AAA GGC CGC ATC CAG CGC CAG CTG GAG ATA ACT GGG AGA ACC ACC ACA 160 

GAC GAC GAG CTAGAAGAGAIGCTGGAGAGCGQ»AAGCCATCCAICTTC 176 

ACT TCC GAC ATT AIA TCA GAT TCA CAA ATT ACT AGA CAA GCT CTC AAT 192 

GAA ATC GAG TCA CGT GAC AAG GAC ATC ATG AAG CTG GAG ACC AGC ATC 208 

CGA GAG TTG CAT GAG ATG TTC ATG GAC ATG GCT ATG TTT GTG GAG ACT 224 

GAG GGT GAA AIG ATC AAC AAC ATA GAA AGA AAT GTT ATG AAT GCC ACA 240 

GAC TAT GTA GAA CAC GCT AAA GAA GAA ACA AAA AAA GCT ATC AAA TAT 256 

CAG AGC AAG GCA AGA AGG AAA TTG AIG TTC ATT AIT ATT TGT GEA AIT 272 

GTT TTG CTT GTG ATC CTT GGA ATT AIC CTA GCA ACA ACA TTG TCA TAG 288 

a (8) 

ATG CGG GAC CGG CTG CCA GAC CTG ACG GCG TGT AGG AAG AAT GAT GAT 16 

GGA GAC ACA GTT GTT GTG GTT GAG AAA GAT CAT TTC AIG GAT GAT TTC 32 

TTC CAT CAG GTG GAG GAG ATT AGA AAC ACT ATT GAT AAA ATA ACT CAA 48 

IAT GTT GAA GAA GTA AAG AAA AAC CAC AGC AIC AIT CTT TCT GCA CCA 64 

AAC CCG GAA GGA AAA ATA AAA GAA GAG CTT GAA GAT CTG AAC AAA GAA 80 

AIC AAG AAA ACT GCG AAT AAA AIT GGA GCC AAG TTA AAG GCT ATT GAA 96 

CAA AGT TTT GAT CAG GAT GAG AGT GGG AAC CGG ACT TCA GTG GAT CTT 112 

CGG AIA (XAAGAACCCAGCATTCGGTGCIGTCTCGGAAGTnGTGGAA 128 

GCC AIG GCG GAG TAC AAT GAG GCA CAG ACT CTG TTT CGG GAG GGG AGC 144 

AAA GGC CGC ATC CAG CGC CAG CTG GAG AIA ACT GGG AGA ACC ACC ACA 160 

GAC GAC GAG CIA GAA GAG ATG CTG GAGAGCGGGAAGCCATCCAICTTC 176 

ACTTCCGACAnATATCAGATTCACAAAnACTAGACAAGCTCTC AAT 192 

GAA ATCGAGTCACGTCACAAGGACAICAIGAAGCTGGAG ACC AGC AIC 208 j_ 

CGA GAG TTG CAT GAG AIG TTC AIG GAC AIG GCT AIG TTT GTG GAG ACT 224 

GAG GGT GAA AIG AIC AAC AAC ATA GAA AGA AAI GTT ATG AAT GCC ACA 240 . 

GAC TAI GTA GAA CAC GCT AAA GAAGAAACAAAAAAAGCTATCAAATAT 256 

CAG AGC AAG GCA AGA AGG CAA GAA CAITGTCATAGCAACCAIAICCCA 272 

AGA GCC ATT TAT CCT TGA 278 

[»**9] Tffi<&5t (9) > (1 0) , XB (1 IW2«^9!6E«©^xx«>7^>. 

1) to5%OK?tlfrim<DT$/8MmT&ZtlZ* 
5* (9) 

Met Arg Asp Arg Len Pro Asp Lea Ihr Ala Cys Arg Ihr Asn Asp Asp 
1 5 10 15 

Gly Asp Thr Ala Val Tal lie Val Gin Lys Asp His Fhe Met Asp Gly 

20 25 30 

Phe Phe Sis Gin Val Gin Gin He Arg Ser Ser He Ala Arg lie Ala 

35 40 45 

Gin His Val Gin Asp Val Lys Lys Asn His Ser He lie Lea Ser Ala 

50 55 60 

Pro Asn Pro Glo Gly Lys He Lys Gin Gin Leu Gin Asp Leo Asp Lys 
65 70 75 80 

Gin He Lys Lys Thr Ala Asn Arg He Arg Gly Lys Leo Lys Ser He 

85 90 95 

Gin Gin Ser Cys Asp Gin Asp Gin Asn Gly Asn Arg Tbr Ser Val Asp 
100 105 110 

—1643— 



(6) 4&HPP6-293800 
9 W 
Leu Arg He Arg Arg Thr Gin His Ser Yal Lea Ser Arg Lys Fhe Val 

115 120 125 

Asp Val Met Thr Glu Tyr Asn Glu Ala Gin He Lea Fhe Arg Gin Arg 

130 135 140 

Ser Lys Gly Arg He Gin Arg Gin Leu Gin He Thr Gly Arg Tor Thr 
145 150 155 . 160.. 

Thr Asp Asp Gla Leu Gla Gin Met Lea Gin Ser Gly Lys Pro- Ser He 
. 165 170 175 

- Fhe He Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Lea 
180 185 130 

Asn Gla lie Gla Ser Arg Els Lys Asp He Met Lys Len Gla Thr Ser 

195 . 200 , 205 

lie Arg Gla Lea His Gin Met Phe Met Asp Met Ala Met Fhe Val Gin 

210 215 220 

Thr Gin Gly Gla Met Val Asn Asn He Gla Arg Asn Val Val Asn Ser 
225 230 235 240 

Val Asp Tyr Val Gin His Ala Lys Gin Glo Thr Lys Lys Ala He Lys 

245 250 255 

Tyr Gin Ser Lys Ala Arg Arg Lys Lys Trp lie He Ala Ala Val Ala 

260 265 270 

Val Ala Val lie Ala Val Leu Ala Len He He Gly Len ser Val Gly 
275 280 285 

Lys 

5C (10) 

Met Arg Asp Arg Len Pro Asp Len Thr Ala Cys Arg Thr Asn Asp Asp 
15 10 15 

Gly Asp Thr Ala Val Val He Val Glo Lys Asp Els Fhe Met Asp Gly 

20 25 30 

Phe Fhe His Gin Val Gin Gin lie Arg Ser Ser lie Ala Arg He Ala 

35 40 45 

Gin Els Val Glo Asp Val Lys Lys Asn Els Ser lie lie Lea Ser Ala 

50 55 60 

Pro Asn Pro Gla Gly Lys He Lys Gla Gla Lea Gla Asp Lea Asp Lys 
65 70 75 80 

Gla He Lys Lys Thr Ala Asn Arg He Arg Gly Lys Len Lys Ser He 

85 90 95 

Gla Gin Ser Cys Asp Gin Asp Gin Asn Gly Asn Arg Thr Ser Val Asp 

100 105 110 

Len Arg He Arg Arg Thr Gin Els Ser Val Len Ser Arg Lys Phe Val 

115 120 125 

Asp Val Met Thr Gin Tyr Asn Glo Ala Gin He Len Phe Arg Glo Arg 

130 135 140 

Ser Lys Gly Arg He Gin Arg Gin Len Glo He Thr Gly Arg Thr Thr 
145 150 155 160 

Thr Asp Asp Gin Leo Glo Gla Met Lea Gla Ser Gly Lys Pro Ser He 

165 170 175 

Phe He Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leo 

180 185 190 

Asn Glo lie Glo Ser Arg Els Lys Asp He Met Lys Leo Glo Thr Ser 
195 200 205 
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(7) #H¥6-29380 0 

U 12 
He Arg Glo Lea His Gin Met Fhe Met Asp )fet Ala Met Fhe Yal Gla 

2X0 215 220 

Ihr GId Gly Gla Met Yal Asn Asn He Glo Arg Asn Yal Yal Asn Ser 
225 230 235 240 

Yal Asp Tyr Yal Gla His Ala Lys Gla Gla Thr Lys Lys Ala He Lys 

245 250 255 

Tyr Gls Ser Lys Ala Arg Arg Lys Yal Met Fhe Yal Lea He Cys Yal 

260 265 270 

Yal Thr Lea Lea Yal lie Lea Gly He He Lea Ala Thr Ala Lea Ser 

275 280 285 

^(11) 

Met Arg Asp Arg Lea Pro Asp Lea Thr Ala Cys Arg Thr Asn Asp Asp 
15 10 15 

Gly Asp Thr Ala Yal Yal He Yal Gla Lys Asp His Fhe Met Asp Gly 

20 25 30 

Fhe Phe His Gin Yal Gla Gla He Arg Ser Ser He Ala Arg He Ala 

35 40 45 

Gin His Yal Glo Asp Yal Lys Lys Aso His Ser He He Len Ser Ala 

50 55 60 

Pro Asn Fro Gla Gly Lys He Lys Gla Gla Lea Gla Asp Lea Asp Lys 
65 70 75 80 

Gla He Lys Lys" Thr Ala Asn Arg He Arg Gly Lys Leu Lys Ser He 

85 90 95 

Gla Gin Ser Cys Asp Gin Asp Gla Asn Gly Asn Arg Thr Ser Yal Asp 

100 105 UO 

Lea Arg He Arg Arg Thr Gin His Ser Yal Lea Ser Arg Lys Fhe Yal 

115 120 125 

Asp Yal Met Thr Gin Tyr Asn Gla Ala Gin He Leo Phe Arg Gin Arg j_ 

130 135 140 

Ser Lys Gly Arg He Gin Arg Gin Leu Glo lie Thr Gly Arg Thr Thr 
145 150 155 160 

Thr Asp Asp Gla Lea Gla Gla Met Lea Gla Ser Gly Lys Pro Ser He 

165 170 175 

Fhe He Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Lea 

180 185 190 

Asn Gla He Gla Ser Arg His Lys Asp He Met Lys Leu Gla Thr Ser 

195 200 205 

He Arg Gla Lea His Gla Met Fhe Met Asp Met Ala Met Fhe Yal Glo 

210 215 220 

Thr Gin Gly Glu Met Yal Asn Asn He Glu Arg Asn Yal Yal Asn Ser 
225 230 235 240 

Yal Asp Tyr Yal Gin His Ala Lys Gla Gla Thr Lys Lys Ala He Lys 

245 250 255 

Tyr Gin Ser Lys Ala Arg Arg Gin Gin His Cys His Ser Asn Arg Thr 

260 265 270 

Pro Arg Ala Leo Cys Pro Arg 
275 

o] Tffiaa (i 2) , (i3>, itc**ji9B«©T9xx«^7-r>e3-F-ra 
(14) nsto^rtifrimoma&zmr&'Ztiz, 

3(12) 
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(8) ^81^6-293800 
IS 14 
AIG0GGGACCG6CTGCCCGACCICACGGCGTGT AGG ACA AAC GAC GAT 16 
GGA GAC ACT GCT GTC GTC AIT GT6 GAGAAGGATCATTTCAIGGACGGT 32 
TTC TTC CAT GAG GtA GAG GAG AIT CGA AGC AGC ATA GCC AGG AIT GCT 48 
CAGCATGTAGAAGACGTGAAGAAGAACCACAGCAICAICCTCOT 64 
CCA AAC CCA GAA GGA AAA AIA AAAGAAGAGCTGGAGGACCTGGAC AAA 80 
GAG ATC AAG AAA ACT GCT AAC AGG AIC CGG GGC AAG CTG AAG TCT ATT 96 
GAG CAG AGC TGT GAI CAG GAC GAG AAT GGG AAC CGA ACT TCA GTG GAT 112 
CTG CGG ATA CGAAGGACCCAGCACTCGGTGCTG TCA CGG AAG TIT GTG 128 
GAC GTC AIG ACA GAA TACAATGAAOTCAGATCCTGTTCCGGGAGCGA144 
AGC AAA GGCCGCATCCAGCGCCAGCTGGAGATC ACT GGG AGG ACC ACC 160 
ACT GAC GAC GAG CTG GAA GAG ATG CTG GAG AGC GGG AAG COG ICC AIC 176 
TTC ATC ICG GAT AIT AIA TCA GAT TCA CAA ATC ACT AGG CAA GCT CTC 132 
AAT GAG AIC GAG TCC CGC CAC AAA GAC AIC ATG AAG CTG GAG ACC AGC 208 
ATC CGAGAGCTGCACGAGAIGTTCAIGGAI ATG GCC AIG TTT GTC GAG 224 
ACT CAG GGT GAA AIG GTC AAC AAC AIC GAG AGA AAT GTG GTG AAC TCT 240 
GTA GAI IAC GTG GAA CAT GCC AAG GAA GAG AGG AAG AAA GCC AIC AAA 256 
TAC CAG AGC AAG GCC AGG CGG AAA AAG TGG AXA ATT GCT GCT GTG GCG 272 
GTGGCTGTCAITGCCGTCCTGGCTCTAAIC AIT GGC TIG TCG GTT GGC 288 
AAA TGA 290 
5CU3) 

ATG CGGGACCGGCTGCCCGACCTCACG GCG TGT AGG ACA AAC GAC GAT 16 

GGA GAC ACT GCTGTCGTCATTGTGGAGAAGGATCAITTC ATG GAC GGT 32 

riCITCCATC^GIAGAfiGAGmC^AGCAGCAIAGCCAGGAnGCT 48 

CAGCATGTAGAAGACGTGAAGAAGAACCAC AGC AIC ATC CTG TCT GCT 64 

CCA AAC CCA GAA GGA AAA AIA AAA GAA GAG CTG GAG GAC CTG GAC AAA 80 

GAG AIC AAG AAA ACT GCT AAC AGG ATC CGG GGC AAG CTG AAG TCT AIT 96 

GAGCAGAGCTGTGAICAGGACGAGAATGGGAACCGAACTTU - 

CTGCGGAIACGAAGGACCCAGCAC TCG GTGCTGTCACGGAAGTTTGTG128 

GAC GTC AIG ACA GAA TAC AAT GAA GCG CAG AIC CTG TTC CGG GAG CGA 144 

AGC AAA GGC CGC AIC CAG CGC CAG CTG GAG AIC ACT GGG AGG ACC ACC 160 

ACT GAC GAC GAG CTG GAA GAG ATG CTG GAG AGC GGG AAG CCG TCC ATC 176 

TTC ATC TCG GAT ATT ATA TCAGATTCACAAAICACTAGGCAAGCTCTC192 

AAT GAG ATC GAG TCC CGC CAC AAA GAC AIC AIG AAG CTG GAG ACC AGC 208 

ATC CGA GAGCTGCACGAGAIGTTCAIGGAIAIGG0CAIGTTTGTCGAG224 

ACTCAGGGTGAAATGGTCAACAACATCGAG AGA AAT GTG GTG AAC TCT 240 

GTA GAT TAC GTG GAA CAT GCCAAGGAAGAGACGAAGAAAGCCATC AAA 256 

TAC CAG AGC AAG GCC AGG CGG AAG GTG AIG TTC GTC CTC ATT TGT GTA 272 

GTCACTTTGCTTGTGAICCTTGGA AIT ATT CTC GCA ACA GCA TTG TCA 288 

TAG 289 

^ (14) 

AIGCGGGACCGGCTGCCCGACCTCACGGCGTGTAGG ACA AAC GAC GAT 16 

GGAGACACTGCTGTCGTCAnGTGGAGAAGGATCATTTCATGGACGGT 32 

TTC TTC CAT CAG GTA GAG GAG ATT CGA AGC AGC ATA GCC AGG AIT GCT 48 

CAG CAT GTA GAA GAC GTG AAGAAGAACCACAGCATCAICCTGTCTGCT 64 

CCA AAC CCA GAA GGA AAA AIA AAA GAA GAG CTG GAG GAC CTG GAC AAA 80 

GAG AIC AAG AAA ACT GCT AAC AGG AIC CGG GGC AAG CTG AAG TCT An 96 

GAGCAGAGCTGTGAICAGGACGAGAATGGGAACCGAACTTCAGTC 

CTG CGG AIA CX^AGGACCCAGCACTCGGTGCTGTCACGGAAGTTTGTG128 

GACGTCAIGACAGAATACAATGAAGCGCAGAICCTGTTC(X£ 

AGC AAA GGC CGC ATCCAGCGCCAGCTGGAGAICACTGGGAGG ACC ACC 160 



(9) 
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16 



ACTGACGACGAGCTGGAAGACATGCTGGAfi 
TTC ATC TCG GAT ATT ATA TCA GAT TCA CAA 
AAT GAG ATC GAG TCC CGC CAC AAA GAC ATC 
ATC CGAGAGCTGCACGAGATGTTCATGGAT 
ACT CAG GGT GAA ATG GTC AAC AAC ATC GAG 
GTA GAT TAC GTG GAA CAT GCC AAG GAA GAG 
IAC GAG AGC AAG GCC AGG CGG CAA CAG CAT 
CCA AGA GCT CTT TGT CCT CGG TGA 

im$m 1 1 1 msm#9t i ©tt©xtr^7>f ><o 

'[MM 1-21 ,HBWW7fE«9thxe«W7-f 
>©#U^^FON*S8J:r) 2 3 b*l&fr»U2 6 3 
#l«^)C^I7^yftSX^ ^*>L<ttPifc* 

Sfcgxt^£;K7>r>. 

W&Bl 3] KfE»^®9ffi*OT«>XXfcr^7 
>0D# U "S;/^ F<0N5|3I<fc 0 2 3 1 1 2 6 

1 4i mssnm i e*<axt*&;t^>r ><o 
5c±fr*> u < x wuy a 

[»2jfc9U6l lffE»^Biffi»oxfcr^7^r>© 30 

C»#gu 7i t(rffiat^3ffi*©T^xxtr^;i/7 

-f t < 7 y htCfcffiU 

hjfe5fcDfflL&ft#M^fi£5xa-'7» 

dh«i 9i t&eifcCTi 4xw:i'5i»oxift 

aje^&T, Xtr^7^>S*£B*rSdi:3£»«i:T 



AGC GGG AAG COG TCC ATC 176 
ATC ACT AGG CAA GCT CTC 192 
ATG AAG CTG GAG ACC AGC 208 
ATG GCC ATG TTT GTC GAG 224 
AGA AAT GTG GTG AAC TCT 240 
ACG AAG AAA GCC ATC AAA 256 
TGT CAT AGC AAC CGT ACC 272 
280 

[aoaij 

>*=r— F-rsae?* xtr^y-f >c#t*#u * 
[00021 

[0 0 0 41 

[ft^^t^^t-r^KJffl 
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(10) 

27 

[ooo5] *%mm*>ys~ z<D#m%&&mKxw 

A&LIt* *CX. :<Oli«<DW«liaiW!)lfi 

[0 0 0 6] COWtilfcmVT* 

zotiatameTzmn* Ttzt>*>m&toi&*\zim 

y»E5»i*i9&^K:*rscticj&8&TjSS&u&. Etc, a? 
ftf&t * t h x tr^jv ? ^ > t-e© r^r v ? *- a 2 a 

[0 0 0 71 JEtrttv ±ET#£*l&*e=P£SM5fc& 
±A©»W«fftoiar*ff« £*rt* bereft* c 

-5 c turn ^^tmmm^tm^<D±LBEMm(Dm^ 
*gg&» c©m^wa®*»cxt:^;v7^ 

[0 0 0 8] £&> #U^^F©*JP#*3^W«ai 

*«r*JI^5/3W*5, 5#<B1&«£T<0#U^ 
MHtr&CtlcfcD. TOtt©. -TfcfcS, JHBW 
no* a«xi;^7-f >«**Jiiiaasarbfc, 



#H¥6-29 38 0 0 

afc^sr ^ r ^ / mmxm^ nx* o > ^en* 

[0 0 0 9] *3S9!#&tt- _kE#£T#5*fc 

[0 0 10] ± 
*»»fc*XLT5W***2:i:iCJ:0lrtBxK^7 

wru ^iS5^»tts^rr*a^xe^7^>s 
t, attxtr^7-f>teWte3i< 

[0011] Tfcfc>*> *%woae5tt, ^ft<fbT 

TE^^t (1) ©%l£^^«m^:ffi££ 
^fcJ:^T5H*n»*««ttM«WxK^7 

* (1) 

ATG CGG GAC CGG CTG CCA GAC CTG ACG GCG TGT AGG 
[0 0 12] $fc> *^<OSWtt, 75/5^*075 
smsutoWMK TC©^: (2) <Ot^0T*^tWB 

c5Sf«fe3istt««xtr^;P7-f >sirr$ ^ tr* 

* (2) 

Met Arg Asp Arg Leo Pro Asp Leu Thr Ala Cys 

[0013] thmmomm 
mm*m** «esc ca> , (4) , x» (5) ©rs 

Eco, 3C (3) & thxtr^jwy-oor^ywEjti 
it (4) wu 89©thxe^7-r> (r^cvy* 

-AA) e&XSyKE^fc, * (5) ^ »4> 

thX^;^^^ V7t-AB) ©75 /ME 



1$ 

[0 0 14] stfBHOBtttt. WBfchxK^ 

ftrr-FTa, «E5t (6) , (7) » Ztt (8) 

ffcffi©. a (6) fct thx«;W7>r>S3-K 
rsa^asaffl^ift, a (7) siothxt^e 

JV7-<> (7-fV7*-AA) ft3-Ff*»fcW)ifi. 

XE9V«* *lt. * (8) & »©t hxt:*;P7>r 
> (7-fV7*-AB) ft=r-FT*«£*0*3E*I 

«; -wen, aer. 

[ooi5] *»^oa«Hu wx&xorm 
mum&fc** o) * do), xit (id 

£^7^ >©7-f V7#— Aft*§#T*;ifcT»*. 
75/&s#ift, * u o) sycr>T^xxtr^;i/7 

-f > (7*fV7*- AA> CD75yffiB?9ft* *bT, 

a (i i) iwrr^xxi^ej^-f > (r<V7* 

— AB) 0D7S/Bffi#ift» -Wrftu 5*T. 
[0 0 16] *9S9l4>gtttt. IWBt^XXM 

-Aftn-FTS* *eX (1 2) , (13). Xtt 

(14) cD^sfi^T^sn-safe^sa^f sct-c 

fltee. 5$ (l 2) fct t**x«/p 

fit. SHDT^XK^ii^-f* (7<V7*— AA) ft 

a-H-rsafirPoaflHE^ft* *u"c. a (i4) 

fit, TOTWXW^7-f> (7-fV7*—AB) ft 
n-FT*itfc?©££S#Ift, «l*fu 

[0017] 2(c^<ds«hu fr!Bxfc:^;V7>r 

>cr># y H©#^^.^5W«!jc*«»ft, *a 
JV7^>ft«#T*C£:TfcS. 

[0018] **M0gfi»t tfrcthxtr^ 

7>r>, RffMthX^7-f >©7-fV7*— A 
©*^#*^3WlflD«*tt75 y Kffi#lft£tr«#ft& 

<hlC<fcD&£U;fc, TO*©, 3fc£thXfc:*JU7-f 

>, fttwwaethxM^-f >©7<77*~ a 
ft&«rr*;:a:T&*. 

[0 0 19] #3S9I©I&$fct fflrtET*XX« 

ju^^ »rm«T!>wKw-f >©7-f V7* 
-a©* ji>#*s'»©»*tt75 j wsm:ttM% 

ft* *U<tt»«***y^5 t KC«rt- 
7-f>, fttfaWaBT^XXK^^-f >©7<V7 

Aftft#rr*;:£T»*. 

[0 0 2 0] *»9!©gttfit IMBxMJl^-r" 



(ID I&5PF6-2 9 3 800 

a? 

>©££#*> b<i«-©-#ft, xtr^^-r >#fc* 
T*«i«fc*fcsa©^wwu *©m©im 

^6#6n«xe?&^7-r>WWa#y^n-^AIl 

#ft«#rrs::i:T»$. 

[ao 2 1] *5&9i©B«Ifct MBxl«*7-f 

[0022] #$B9I©g«rfit tW5xt:*;P7-f 
>©S£^fcU<&*©-«ft* xe*;P7>r>#E&* 
TSlMra£&fcsa©tttttcfc£U *©»**>&* 

10 omufc^s^wjftftsxn-Twatir^r^^i 
fc*Dfl«L&/vf ry F-T«fcDfcsn*xt:^7 

[0 0 2 3] *ft+ #3S9!©@«fit t&ffiT?X^7 

*>©^fcfcu<tt^©-«ft* vvhtzz&u -e 
©7v h*&*offlu&«fl»aw»ft, 5XD-Ti 

5n*xK*^7-f >t^i-^^e/^n-^;^frft« 

20 [0 0 2 4] *B9I©gttfit «EXKW7^ 

>ic»f S^/^n-^-Mt^ftWViT* SUS^SS 

ftfllEUfc^^ttl&ffcT, *Xt»/P7-f>;fttf 

#xe^;P7^ >©7-rv7*-Aft»»-rs^feft!i 

[0 0 2 5] #5&$©gttfct WfBX«^7-f 

s^ft^viT, ^^©SftfiJMLfc^wa^ 
tfe-r, ftxe ; EJP7^>3fcr^xfcr^7>o©7^v 
y *~a ftMJT ^^ftftftr ^ C 
jr? [0026] MDioBtta. ±&<Dmmzfctz 

Xfc:^JW7/>(07-fV7*-A (7-fV7*-AA. 
RCTr-f V7*-AB) , 8«BX^;W7^>©3^^ 
ftOfxe^7-f >©7-fV7*— AOWEfts flrfex 
tt)\,y<< >JktfXK^7-f >©7-f ACW 

teas < *&£T s# y ^ n-«wtfttWE y ^ n-^/w 

[00 27] 

[«sft#ft-rs&8e>©^a3 otk, *»w©«ex 

ft a - FT -5ae7*0D«aSE^I©ft^^E^I«Kaft^ 

■r. re©a (3) - (i 4) #nm*om 
mom^7^xo<o^ (3) - d4) -en-? 
n, ^*sr-5feor*s. 

[0 0 2 8] £tT©a (3) tMW*7-f>«) 

75/KE3?gft*r. 

50 



—1549— 



(12) 4&BFF6-2 9 3 800 

21 22 
3t<3) 

Met Arg Asp Arg Leu Pro Asp Leo Thr Ala Cys Arg Lys Asa Asp Asp 

5 lfl IS 

Gly Asp Thr Val Val Val Val Glo Lys Asp Els Phe Met Asp Asp Phe 

20 25 . 30 

Fhe His Gin Val Glo Glo He Arg Asn Ser He Asp Lys He Thr Gin 

35 ; - 40 45 

Tyr Val Glo Glo Val Lys Lys. Asn Us Ser He He Lea Ser Ala Pro 

50 55 60 

Asn Pro Glo Gly Lys He Lys Glo Glo Leo Glo Asp Leo Asn Lys Glo * ~ . 

65 70 75 80 

- He Lys Lys Thr Ala Asn Lys He Arg Ala Lys Leo Lys Ala He Glo 
85 90 - 95 

Gin Ser Phe Asp Gin Asp Gin Ser Gly Asn Arg Thr Ser Val Asp Leo 

100 105 110 

Arg He Arg Arg Thr Gin His Ser Val Leo Ser Arg Lys Phe Val Glo 

115 120 125 " 

Ala Met Ala Glo Tyr Asn Glo Ala Gin Thr Leo Phe Arg Glo Arg Ser 

130 135 140 

Lys Gly Arg lie Gin Arg Gin Leo Glo lie Thr Gly Arg Thr Thr Thr 
145 150 155 160 

Asp Asp Glo Leo Gin Glo Met Leo Glo Ser Gly Lys Pro Ser He Phe 

165 170 175 

Thr Ser Asp He He Ser Asp Ser Gin He Thr Arg Glo Ala Leo Asn 

180 185 190 

Glo He Glo Ser Arg His Lys Asp He Met Lys Leo Glo Thr Ser He 

195 200 205 - 

Arg Glo Leo His Glo Met Phe Met Asp Met Ala Met Fhe Val Glo Thr 

210 215 220 

Gin Gly Glo Met He Asn Asn He Glo Arg Asn Val Met Asn Ala Thr 
225 230 235 240 

Asp Tyr Val Glo His Ala Lys Glo Glo Thr Lys Lys Ala He Lys Tyr 

245 250 255 

Gin Ser Lys Ala Arg Arg Lys Lys Trp He He He Ala Val Ser Val 

260 265 270 

Val Leo Val Val He He Val Leo He He Gly Leo Ser Val Gly Lys 
275 280 285 

CO 0 2 93 £TF<OsS (4) tt. HI<Dfc hX£*;|/7-f > (T-fV7*-^A) <DT $ SWSm&jR?. 
it C4) 

Met Arg Asp Arg Leo Pro Asp Leo Thr Ala Cys Arg Lys Asn Asp Asp 

5 10 15 

Gly Asp Thr Val Val Val Val Glo Lys Asp His Foe Met Asp Asp Phe 

20 25 30 

Phe His Gin Val Gin Glo He Arg Asn Ser He Asp Lys He Thr Gin 

35 40 45 

Tyr Val Glo Gin Val Lys Lys Asn His Ser He He Leo Ser Ala Pro 

50 55 60 

Asn Pro Glo Gly Lys lie Lys Glo Glo Leo Glo Asp Leo Asn Lys Glo 
65 70 75 80 

He Lys Lys Thr Ala Asn Lys He Arg Ala Lys Leo Lys Ala He Glo 



(13) 



^58^6-2 9 3 8 0 0 



23 



24 



85 



90 



95 



Gin Ser The Asp Gin Asp Gin Ser Gly Asn Arg Thr Ser Val Asp Leo 

100 105 HO 

Arg He Arg Arg Thr Gin His Ser Tal Leo Ser Arg Lys Phe Val Glo 

115 '120 125 

Ala Met Ala Gin Tyr Asn Glo Ala Gin thr Leo Fhe Arg Glo Arg Ser 

130 135 140 

Lys Gly Arg He Gin Arg Gin Leo Glo He Ihr Gly Arg Thr Thr Thr 
145 150 155 160 

Asp Asp 'Glo Leo Glo Glo Met Leo Glo Ser Gly Lys Pro Ser He Fhe 

165 170 175 

Thr Ser Asp He lie Ser Asp Ser Gin He Thr Arg Gin Ala Leo Asn 

180 185 190 

Glo He Glo Ser Arg Els Lys Asp He Met Lys Leo Glo Thr Ser He 

195 200 205 

Arg Glo Leo His Glo Met Phe Met Asp Met Ala Met Phe Val Glo Thr 

210 215 220 

Gin Gly Glo, Met lie Asn Asn lie Glo Arg Asn Tal Met Asn Ala Thr 
225 230 235 240 

Asp Tyr Val Glo His Ala Lys Glo Glo Thr Lys Lys Ala lie Lys Tyr 

245 250 255 

Gin Ser Lys Ala Arg Arg Lys Leo Met Fhe He lie lie Cys Val lie 

260 265 270 

Val Leo Leo Val He Leo Gly He lie Leo Ala Thr Thr Leo Ser 
275 280 285 



[0 0 3 0] &TF<Ot& (5) fc> £fc9f©t: hxtf^ (7-rV7*—AB) 07 5 /WSm&fi?* 

5t (5) 



Met Arg Asp Arg Leo Pro Asp Leo Thr Ala Cys Arg Lys Asn Asp Asp 

5 10 15 

Gly Asp Thr Val Val Val Val Glo Lys Asp His Phe Met Asp Asp Phe 

20 25 30 

Phe His Gin Val Glo Glo He Arg Asn Ser He Asp Lys He Thr Gin 

35 40 45 

Tyr Val Glo Glo Val Lys Lys Asn His Ser He He Leo Ser Ala Pro 

50 55 60 

Asn Pro Glo Gly Lys He Lys Gla Glo Leo Glo Asp Lea Asn Lys Glo 
65 70 75 80 

He Lys Lys Thr Ala Asn Lys He Arg Ala Lys Leo Lys Ala He Glo 

85 90 95 

Gin Ser Fhe Asp Gin Asp Glo Ser Gly Asn Arg Thr Ser Val Asp Leo 

100 105 U0 

Arg He Arg Arg Thr Gin His Ser Val Leo Ser Arg Lys Fhe Val Glo 

115 120 125 

Ala Met Ala Glo Tyr Asn Glo Ala Gin Thr Leo Fhe Arg Glo Arg Ser 

130 135 140 

Lys Gly Arg He Gin Arg Gin Leo Glo He Thr Gly Arg Thr Thr Thr 
145 150 155 160 

Asp Asp Gin Leo Glo Glo Met Lea Glo Ser Gly Lys Pro Ser He Phe 

165 170 175 

Thr Ser Asp He He Ser Asp Ser Gla He Thr Arg Gin Ala Leo Asn 



—1651— 



(14) 

25 25 
180 185 ISO 

Glu lie Glo Ser Arg His Lys Asp lie Met Lys Leo Gin Thr Ser He 

195 20Q 205 

Arg Gin Lea His Gin Met Fhe Met Asp Met Ala Met Phe Val Gin Thr 

210 215 220 

Gin Gly Gin Met lie Asn Asn He Gin Arg Asn Val Met Asn Ala Thr 
225 .... 230 235 . 240 

Asp Tyr Val Gin His Ala Lys Gin Gin Thr Lys Lys Ala He Lys Tyr 

245 250 - 255 

Gin Ser Lys Ala Arg Arg Gin Gin His Cys His Ser Asn His He Pro 
260 265 270 

_ Arg Ala He Tyr Pro 
275 

[0 0 3 1] £rF<0j£ (6) 14, fcKdrtJW-f *n-F?zm&rfrDmM%7Zr. 
* (6) 



ATG 


CGG 


GAC 


CGG 


CTG 


CCA 


GAC 


CTG 


ACG 


GCG 


TGI 


AGG AAG AAT GAT GAT 


16 


GGA 


GAC 


ACA 


GTT 


GTT 


GIG 


GTT 


GAG 


AAA 


GAT 


CAT 


TTC AIG GAT GAT TTC 


32 


TTC 


CAT 


CAG 


GIG 


GAG 


GAG 


An 


AGA 


AAC 


AGT 


An 


GAT AAA ATA ACT CAA 


48 


IAT 


GTT 


GAA 


GAA 


GTA 


AAG 


AAA 


AAC 


CAC 


AGC 


AIC 


An CTT TCT GCA CCA 


64 


AAC 


CCG 


GAA 


GGA 


AAA 


ATA 


AAA 


GAA 


GAG 


CTT 


GAA 


GAT CTG AAC AAA GAA 


80 


AIC 


AAG 


AAA 


ACT 


GCG 


AAT 


AAA 


AIT 


CGA 


GCC 


AAG 


TTA AAG GCT An GAA 


96 


CAA 


ACT 


TTT 


GAT 


CAG 


GAT 


GAG 


AGT 


GGG 


AAC 


CGG 


ACT TCA GIG GAT CTT 


112 


CGG 


ATA 


CGA 


AGA 


ACC 


CAG 


CAT 


ICG 


GIG 


CTG 


TCT 


CGG AAG TIT GIG GAA 


128 


GCC 


ATG 


GCG 


GAG 


TAG 


AAT 


GAG 


GCA 


CAG 


ACT 


CTG 


TTT CGG GAG CGG AGC 


144 


AAA 


GGC 


CGC 


AIC 


CAG 


CGC 


CAG 


CTG 


GAG 


ATA 


ACT 


GGG AGA ACC ACC ACA 


160 


GAC 


GAC 


GAG 


CIA 


GAA 


GAG 


AIG 


CTG 


GAG 


AGC 


GGG 


AAG CCA TCC AIC TTC 


176 


ACT 


TCC 


GAC 


ATT 


AIA 


TCA 


GAT 


TCA 


CAA 


An 


ACT 


AGA CAA GCT CIC AAT 


m 


GAA 


AIC 


GAG 


TCA 


CGI 


CAC 


AAG 


GAC 


AIC 


ATG 


AAG 


CTG GAG ACC AGC AIC 


208 


CGA 


GAG 


TTG 


CAT 


GAG 


ATG 


TIC 


ATG 


GAC 


ATG 


GCT 


AIG m GIG GAG ACT 


224 


CAG 


GGT 


GAA 


ATG 


AIC 


AAC 


AAC 


ATA 


GAA 


AGA 


AAT 


Gn ATG AAT GCC ACA 


240 


GAC 


TAT 


GTA 


GAA 


CAC 


GCT 


AAA 


GAA 


GAA 


ACA 


AAA 


AAA GCT AIC AAA TAT 


256 


CAG 


AGC 


AAG 


GCA 


AGA 


AGG 


AAA 


AAG 


TGG 


ATA 


An 


An GCT GIG TCA GIG 


272 


GIT 


CTG 


GIT 


GTC 


AIA 


AIC 


GTT 


CIA 


An 


An 


GGC 


TTG TCA Gn GGC AAA 


288 



TGA 289 
CO 0 3 23 ETFC5C (7) tt. SJOfchXt**;^ T. 



5t (7) 



ATG 


CGG 


GAC 


CGG 


CTG 


CCA 


GAC CTG 


ACG 


GCG 


TCT 


AGG AAG AAT GAT GAT 


16 


GGA 


GAC 


ACA 


Gn 


Gn 


GIG 


Gn GAG 


AAA 


GAT 


CAT 


TTC ATG GAT GAT TTC 


32 


TTC 


CAT 


CAG 


GIG 


GAG 


GAG 


An AGA 


AAC 


AGT 


An 


GAT AAA ATA ACT CAA 


48 


TAT 


Gn 


GAA 


GAA 


GTA 


AAG 


AAA AAC 


CAC 


AGC 


AIC 


An CTT TCT GCA CCA 


64 


AAC 


CCG 


GAA 


GGA 


AAA 


ATA 


AAA GAA 


GAG 


CTT 


GAA 


GAT CTG AAC AAA GAA 


80 


AIC 


AAG 


AAA 


ACT 


GCG 


AAT 


AAA An 


CGA 


GCC 


AAG 


TTA AAG GCT An GAA 


96 


CAA 


AGT 


rrr 


GAT 


CAG 


GAT 


GAG AGT 


GGG 


AAC 


CGG 


ACT TCA GIG GAT CTT 


112 


CGG 


ATA 


CGA 


AGA 


ACC 


CAG 


CAT TCG 


GTG 


CTG 


TCT 


CGG AAG m GTG GAA 


128 


GCC 


ATG 


GCG 


GAG 


TAC 


AAT 


GAG GCA 


CAG 


ACT 


CTG 


TTT CGG GAG CGG AGC 


144 


AAA 


GGC 


CGC 


AIC 


CAG 


CGC 


CAG CTG 


GAG 


ATA 


ACT 


GGG AGA ACC ACC ACA 


160 


GAC 


GAC 


GAG 


CTA 


GAA 


GAG 


AIG CTG 


GAG 


AGC 


GGG 


AAG CCA TCC AIC TTC 


176 


ACT 


TCC 


GAC 


An 


AIA 


TCA 


GAT TCA 


CAA 


An 


ACT 


AGA CAA GCT CIC AAT 


192 


GAA 


AIC 


GAG 


TCA 


CGT 


CAC 


AAG GAC 


AIC 


ATG 


AAG 


CTG GAG ACC AGC AIC 


208 



&0W6-293800 
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(15) #H¥6-2938 0 0 

21 & 

GGAGAGTTGCAIGAGAlGnCAIGGACAIGGCTAIG TTT GTG GAfi ACT 224 

CAG GGT GAA ATG ATC AAC AAC AIA GAA AGA AAT GTT AIG AAT GCC ACA 240 

GAC TAT GTA GAA CAC GCT AAA GAA GAA ACA AAA AAA GCT AIC AAA TAT 256 

CAG AGC AAG GCA AfiA AGG AAA TTG AIG TTC AIT AIT An TCT GEA AIT 272 

GTTTTGCTTGTGAICCTTGGAAITAICCrAGCA ACA ACA TTG TCA TAG 288 

[0033] (8) au *^tnothxtr^ *&^-r. 

it(8) ; 

ATGCGGGACCGGCTGCCAGACCTGACGGCGTGT AGG AAG AAT GAT GAT 16 

GGA GAC ACA GTT GTT GIG GTT GAG AAA GAT CAT TIC AIG GAT GAT TTC 32 

TIC CAT CAG GTG GAG GAG AIT AGA AAC ACT AIT GAT AAA ATA ACT CAA 48 

TAT GTT GAA GAA GIA AAG AAA AAC CAC AGC AIC ATT CIT TCT GGA CCA 64 

AAC CCG GAA GGA AAA ATA AAA GAAGAGCTTGAAGATCTGAACAAA GAA 80 

ATC AAG AAA ACT GCG AAT AAA AIT CGA GCC AAG TTA AAG GCT AIT GAA 96 

(^AGTmGAICAGGAIGAGAGIGGGAACTOACTTCAGTGGAICTT 112 

CGG ATA CGA AGA ACC CAG CAT TCG GTG CTG TCT CGG AAG TTT GTG GAA 128 

GCC ATG GCG GAG TAC AAT GAG GCACAGACTCTGTTTCGGGAGCGG AGC 144 

AAA GGC CGC ATC CAG CGC CAG CTG GAG ATA ACT GGG AGA ACC ACC ACA 160 

GAC GAC GAG CTAGMGAGAIGCTGGAGAGCGGGAAGCCATCCAICTTC 176 

ACTTCCGACmATAkAGATTCACAAAnACTAGACAAGCrCICAAT 192 

GAA AIC GAGTCACGTCACAAGGACATCAIG AAG CTG GAG ACC AGC AIC 208 

CGA GAG TTG CAT GAG AIG TTC AIG GAC AIG GCT AIG TTT GTG GAG ACT 224 

CAG GGT GAA AIG AIC AAC AAC AIA GAA AGA AAT GIT AIG AAI GCC ACA 240 

GAC TAT GTA GAA CAC GCT AAA GAA GAA ACA AAA AAA GCT AIC AAA TAT 256 

CAG AGC AAG GCA AGA AGGCAACAAGATTGTGATAGCAACCAIAIC CCA 272 

AGA GCC ATT TAT CCT TGA ^ 278 

[0 0 3 4] etf©5£ (9) a, T^xx«;V7>r> Qrr%JWEm~x&. 

5t (9) - 
Met Arg Asp Arg Len Pro Asp leu Thr Ala Cys Arg Ihr Asn Asp Asp 
15 10 15 

Gly Asp Hit Ala Val Val lie Val Glu Lys Asp His Phe Met Asp Gly 
20 25 30 



Phe Phe Els Gin Val Gin Gin 


He 


Arg Ser 


Ser 


He Ala Arg 


He Ala 


35 


40 






45 




Gin His Tal Gin Asp Val Lys 


Lys 


Asn His 


Ser 


He lie Len 


Ser Ala 


50 55 








60 




Pro Asn Pro Gin Gly Lys He 


Lys 


Glo Glo 


Len 


Glo Asp Leo 


Asp Lys 


65 70 






75 




80 


Gin He Lys Lys Thr Ala Asn 


Arg 


lie Arg 


Gly 


Lys Len Lys 


Ser He 


85 




90 






95 


Gin Gin Ser Cys Asp Gin Asp 


Gin 


Asn Gly 


Asn 


Arg Ihr Ser 


Val Asp 


100 




105 




no 




Len Arg lie Arg Arg Thr Gin 


His 


Ser Val 


Len 


Ser Arg Lys 


Phe Val 


115 


120 






125 




Asp Val Met Thr Glo Tyr Asn 


Glo 


Ala Gin 


He 


Leo Phe Arg 


Gin Arg 


130 135 








140 




Ser Lys Gly Arg lie Gin Arg 


Gin 


Len Glo 


He 


Thr Gly Arg 


Thr Thr 


145 150 






155 




160 


Ihr Asp Asp Glo Len Gin Gin 


Met 


Leo Glo 


Ser 


Gly Lys Pro 


Ser He 


_ 165 




170 






175 
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(16) #M¥6-2 9 3 8 0 0 

29 30 
Fhe He Ser Asp lie He Ser Asp Ser Gin He Thr Arg Gin Ala Leu 

180 185 190 

Asn Glo He Gla Ser Arg His Lys Asp He Met Lys Len Gin Thr Ser 

195 200 205 

He Arg Gin Lea His Gin Met Phe Met Asp Met Ala Vet Fhe Yal Gin 

210 215 220 

Hit Gin Gly Gin Met Val Asn Asn He Gin Arg Asn Val Yal Asn Ser 
225 230 235 240 

~ Val Asp Tyr Val Gin His Ala Lys Gin Gin Thr Lys Lys Ala He Lys 
245 250 255 

Tyr Gin Ser Lys Ala Arg Arg Lys Lys Trp He He Ala Ala Val Ala 

260 265 270 

Val Ala Val lie Ala Val Leu Ala Len He He Gly Leu ser Val Gly 
275 280 285 

Lys 

[o o 3 53 etf^jC (i o) ffjcD^xxtr^p y<{ > (r>rv:7a— aa) or^jmsM^t. 

^ (10) 

Met Arg Asp Arg Leu Pro Asp Len Thr Ala Cys Arg Thr Asn Asp Asp 
1 5 10 15 

Gly Asp Thr Ala Val Val He Val Gin Lys Asp His Phe Met Asp Gly 

20 25 30 

Phe Phe His Gin Val Gin Gin He Arg Ser Ser He Ala Arg lie Ala 

35 40 45 

Glu His Val Gin Asp Val Lys Lys Asn His Ser He lie Leu Ser Ala 

50 55 60 

Pro Asn Pro Gin Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asp Lys 
65 70 75 80 - 

Gin He Lys Lys Thr Ala Asn Arg He Arg Gly Lys Leu Lys Ser He 

85 90 95 

Glu Gin Ser Cys Asp Gin Asp Gin Asn Gly Asn Arg Thr Ser Val Asp 

100 105 110 

Leu Arg He Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val 

U5 120 125 

Asp Val Met Thr Glu Tyr Asn Glu Ala Gin He Leu Fhe Arg Glu Arg 

130 135 140 

Ser Lys Gly Arg He Gin Arg Gin Leu Gin He Thr Gly Arg Thr Thr 
145 150 155 160 

Thr Asp Asp Gin Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He 

165 170 175 

Phe He Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Len 

180 185 190 

Asn Glu lie Gin Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser 

195 200 205 

He Arg Glu Len His Gin Met Phe Met Asp Met Ala Met Phe Val Glu 

210 215 220 

Thr Gin Gly Glu Met Val Asn Asn He Gin Arg Asn Val Val Asn Ser 
225 230 235 240 

Val Asp Tyr Val Glu His Ala Lys Glu Gin Thr Lys Lys Ala He Lys 

245 250 255 

Tyr Gin Ser Lys Ala Arg Arg Lys Val Met Phe Val Leu He Cys Val 



(17) #H¥6-29 3 8 00 

32 32 
260 265 270 

Val Thr Leu Leo Vai He Leo Gly He He Leu Ala Thr Ala Leu Ser 
275 280 285 

[0036] etfojS (i i) *&30©T^xxt; *r. 

It (11) 

Met Arg Asp Arg Lea Pro Asp Leu Ihr Ala Cys Arg Ihr Asn Asp Asp 
1 "5 10 15 

Gly Asp Thr Ala Val Val He Yal Glu Lys Asp lis Fhe Met Asp Gly 

20 25 30 

Fhe Phe His Gin Val GIo Glu He Arg Ser Ser He Ala Arg lie Ala 
35 ' -* 40 45 

, Gin His Val Glu Asp Val Lys Lys Asn His Ser lie He Lea Ser Ala 
50 55 60 

Pro Asn Pro Glu Gly Lys He Lys Glu Glo Len Glu Asp Lea Asp Lys 
65 70 75 80 

Gla He Lys Lys Tbr Ala Asn Arg He Arg Gly Lys Leo Lys Ser He 

85 90 95 

Gla Gin Ser Cys Asp Gin Asp Glu Asn Gly Asn Arg Thr Ser Val Asp 

100 105 110 

Lea Arg He Arg Arg Tax Gin His Ser Val Lea Ser Arg Lys Fhe Val 

115 120 125 

Asp Val Met Thr Glu Tyr Asn Gla Ala Gin He Leu Phe Arg Gla Arg 

130 -135 140 

Ser Lys Gly Arg He Gin Arg Glo Lea Glo He Thr Gly Arg Thr Thr 
145 150 155 160 

Thr Asp Asp Gla Lea Gla Gla Met Lea Gla Ser Gly Lys Pro Ser lie 

165 170. 175 — 

Phe He Ser Asp He He Ser Asp Ser Glo He Thr Arg Gin Ala Leo 

180 185 190 

Asn Gla He Gla Ser Arg His Lys Asp He Met Lys Lea Gla Thr Ser 

195 200 205 

He Arg Glu Leo His Gla Met Phe Met Asp Met Ala Met Phe Val Glo 

210 215 220 

Thr Gin Gly Glo Met Val Asn Asn He Gla Arg Asn Val Val Asn Ser 
225 230 235 240 

Val Asp Tyr Yal Gla His Ala Lys Glo Gla Thr Lys Lys Ala lie Lys 

245 250 255 

Tyr Gin Ser Lys Ala Arg Arg Gin Gin His Cys His Ser Asn Arg Thr 

260 265 270 

Pro Arg Ala Leo Cys Pro Arg 
275 

[0 0 3 7] (12) fc, T^^X«>7-< ^n-FTSfcfc^E^Jfc^r. 

5C (12) 

ATG CGG GAC CGG CTG CCC GAC CTC ACG GCG TGT AGG ACA AAC GAC GAT 16 
GGAGAC ACT GCT GTC GIC AIT GIG GAG AAG GAT CAT ITC AIG GAC GGT 32 
TTCTTCCATCAGGTAGAGGAGATTCGAAGC AGC ATA GCC AGG ATT GCT 48 
CAG CAT GTA GAA GAC GIG AAG AAG AAC CAC AGC ATC ATC CTG TCT GCT 64 
CCA AAC CCA GAA GGA AAA ATA AAA GAA GAG CTG GAG GAC CTG GAC AAA 80 
GAG ATC AAG AAA ACT GCT AAC AGG ATC CGG GGC AAG CTG AAG TCT ATT 96 
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(18) 4WF6-29 38 0 0 

33 34 
GAG CAfi AfiC TGT GAT CAG GAC GAG A^T 0G6 AAC OGA. ACT TCA GTG GAT 112 
CTGCGGAXACGAA&ACCGAGCACTCGGTGCTC 

GACGTCATGACAGAATACAATGMGCGCAfiAICCTGTTCCGGGAGCGA144 
ArcAMGGCCGCATCCAfiCGCCAGCTGGAfiAICACT GGG AGG ACC ACC 160 
ACTGACGACGAGCTGGAAGAGATGCTGGAGAGCGGGAAG0CGTCCAIC176 
TTC A1C TCG GAT An AIA ICA GAT TCA CAA AIC ACT AGG CAA GCT CTC 192 
AAI GAG AIC GAG ICC CGC CAC AAA GAC AIC AIG AAG CTG GAG ACC AGC 208 
AIC GGA GAG CTG CAC GAG AIGTTCAIGGAIAIGG0CAIGTTTGICGAG224 
ACTCAGGGTGAAATGG1CAACAAC AIC GAG AGA AAT GTG GTG AAC TCT 240 
GIA GAT TAC GTG GAA CAT GCC AAG GAA GAG ACG AAG AAA GCC AIC AM 256 
IAC GAG AGC AAG GCC AGG OGG AAA AAG TOG AIA ATT GCT GCI GIG GCG 272 
GTGGCTGICATTGCCGTCCTGGCTCIAArC AIT GGC TTG TCG GTT GGC 288 
AAA TGA 290 

Co o 3 8] srf®*; (13) »v ffj<DT^xxt:^;p 

i£(13) 

ATGCGGGACCGGCTGCCCGACCTCACGGCGTGTAGG ACA AAC GAC GAT 16 

GGAGACACTGCTGTCGTCATTGTG GAG AAG GAT CAT TTC AIG GAC GGT 32 

TTC TTC CAT CAG GTAGAGGAGATTCGAAGCAGCATAGCCAGGATTGCT 48 

CAG CAT GTA GAA GAC GTG AAG AAG AAC CAC AGC ATC AIC CTG TCT GCT 64 

CCA AAC CCA GAA GGA AAA AIA AAA GAA GAG CTG GAG GAC CTG GAC AAA 80 

GAG AIC AAG AAA ACT GCI AAC AGG AIC CGG GGC AAG CTG AAG TCT ATT 96 

GAGCAGAGCTCTGATCAGGACGAGAATGGGAAC(XAACTTCAGTOGAT112 

CTG CGG ATA CGAAGGACCCAGCACTCGGIGCTGTCACGG AAG TIT GIG 128 

GAC GTC ATG ACA GAATACAATGAAGCGCAGAICCTGTTCCGGGAGCGA144 

AGC AAA GGC CGC AIC CAG CGC CAG CTG GAG AIC ACT GGG AGG ACC ACC 160 

ACT GAC GAC GAG CTG GAA GAG AIG CTG GAG AGC GGG AAG CCG ICC AIC 176 - 

TTC ATC TCG GAT AIT ATA TCAGATTCACAAAICACTAGGCAAGCTCTC192 

AAT GAG AIC GAG TCC CGC CAC AAA GACATCAIGAAGCTGGAGACCAGC208 

AICCGAGAGCTGCACGAGAIGTTCAIGGATAIG GCC AIG TTT GTC GAG 224 

ACTCAGOTGAAATCGTCAACAACAICGAGAGAAATGIGGTGAACTCT240 

CTAGAITACGTGGAACATGCCAAGGAAGAGACGAAGAAAGCCAIC AAA 256 

TAC CAG AGC AAG GCC AGG CGGAAGGTGATGTTCGTCCTCATTTGTGTA272 

GIC ACT TTG CTT GIG AIC CTT GGA ATT ATT CTC GCA ACA GCA TTG TCA 288 

TAG 289 

[0039] &tf®3: (i 4) sfcffj^T^xxt: wm^mt. 

£(14) 

AIGCGGGACCGGCTGCCCGACCTCACGGCGTGTAGG ACA AAC GAC GAT 16 
GGA GAC ACT GCT GIC GIC AIT GIG GAG AAG GAT CAT TIC AIG GAC GGT 32 
TTCTTOCATCAGGTAGAGGAGAITCGAAGCAGCATAGCCAGGAITGCT 48 
WCATGTAGAAGACGTOAAGAAGAACC^AGCAICAICCTGTCTGCT 64 
CCA AAC CCA GAA GGA AAA ATA AAA GAA GAG CTG GAG GAC CTG GAC AAA 80 
GAG AIC AAG AAA ACT GCT AAC AGG AIC CGG GGC AAG CTG AAG TCT ATT 96 
GAGCAGAGCTCTGATCAGGACGAGAATGGGAACCGAACTTCAGTOG^ 
CTGCGGmCGAAaACCCAGCACTCGGIGCTGTCAa»AAGmGIG128 
GAC GTC AIG ACA GAA TAC AAT GAA GCGCAGAICCTGTTCCGGGAGCGA144 
AGC AAA GGC CGC AIC CAG CGC CAG CTG GAG ATC ACT GGG AGG ACC ACC 160 
ACTGACGACGAGCTGGAAGAGATOCTGGAGAGCGGGAAGCCGTCCAIC176 
TTC ATC TCG GAT AIT AIATCAGAITCACAAAICACTAGGCAAGCTCIC1S2 
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#ffl¥6-2 9 3 80 0 



35 



36 



AAT GAG ATC GAG TCC CGC CAC AM GAC ATC 
ATC CGA GAG CTG CAC GAG ATG TTC ATG GAT 
ACTCAGGGTGAAAIGGTCAACAACATCGAG 
GTAGATTACGTGGAACATGCCAAG GAA GAG 
- - IAC CAG AGC AAG GCC AGG CGG CAA CAG CAT 
CCAAGAGCTCTTTGTCCTCGGTGA 

[00401 *mttz^rttnm-z. *fs 

^Olt:^/^ 2 7 7fcV>l/2 8 9«<073/ 

Mu 2 o fcv>u 3 o r 5 /a^©Bft*£&6S<oE#f 

[0 0 4 II jmS^dHN*. WWtfcfffiEUT* Jtlfc 

7>< v^iit^v^^^^iy^j^^fenttvi 
muzz. 

[0042] xt^e;V7>f >\t. tt#£JSt>&Birafi 

7-f >fik £^£^#<^t>nT^*±&(C^* 

[0 04 3] co£5sz. xwvy4>&* mmmm 

[0 0 4 4] T^XCDX«;V7-r>£. fch<& 



ATG AAG CTG GAG ACC AGC 208 
ATG GCC AIG TTT GTC GAG 224 
AGA AAT GTG GTG AAC TCT 240 
ACG AAG AAA GCC ATC AAA 256 
TGT CAT AGC AAC CGT ACC 272 
280 

10 0 4 51 JEfc. *^#SOT^UfcxK**:7-r 

>&hh*» wrn*. Tfc©5S; (2) -«*n*r3 

SC (2) 

Met Arg Asp Arg Lea Pro Asp Leo Thr Ala Cys 
[0 0 4 6] Sfc. C0XK^7* 

*«£?wunc*v»Tfc* TSJg>5C (i) Testis 
tv»*&». *. (i) T«sn*aflHEW©*«iift^ 

n-rtUT, xK i e*7-f>flTO*3-FT*T'* 
5£ (1) 

AIGCGGGACCGGCrGCCAGACCIGACGGCGTGTAGG 

[0 0 4 7] l£<»*©ffl 
SHOTS* SWaz&a^M* *&Efc*5HTHU 

[0 0 4 8] lKW-f>*3-Ht5*fif 
Eft&lttU l3M<0*€E*Lfc. 

[0 0 4 9] #£93(0. xtfw-oawns^- 

[0 0 5 0] (mRNACDH» £*f, Jfeif* 

*jWW»T*4^^XL, -tUT, Chlrgwin 
SCD^SCBiochemistry, 1 8, 5 2 94 
-5299 (1 97 9) 3 KfcoT, ttftir^A^ 

[oosi] ^»«, 7x;-;«, x^/-;vtt» 
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n-x*7A^nTh^7^tc^tm»uT. urn 

<BX^;P7^>©mRNAfr£tI#y (A) ^imR 
NA [poly (A) mRNA] £J|*U mRNA» 

mmmm^EM^^ox. 35tr v cms© 

[0 0 5 2] £<DmRNA#£IBWa:bT«§U 
fc!*&T5fi?K Huynh5jfl*##l/TV>a;£j£ CD 
NA Cloning, I RL Press, 49-7 
8 (1 9 8 4)] tClEoT, cDNAM^7U- 10 

*cfcfc£p»k £&LTxM*7-f >©*S&£Ga 
ST* S £ £: D X fcT*;W7 4 > fcSJW 
5 £ & *«BT*fc«X«/l'7-f * n-*-/l# 
MIViT, YoungSO^ft CProc. Nat 
U Acad. Sc i. USA, 8 0, 1 1 94 (1 9 
8 3) ) iCfEoT> c DNA0D«f^££#©l&£© 

[0 0 5 3] (Siai) ±£TW»ttmRNAi a? 
*U=f (dT) ^>fT-*0^'fT- 
.DNAfcfc/VfrU MEW** RtfDN 
Aj$U ;*7— ifl £J§^> Gublereo^fe CGe 
ne, 2 5, 2 6 3 (1 9 8 3) ) fcttK 2*«cD 

nas^/st*. 

[0 0 54] (&2SRD #6tlfccDNA« 
0M»5|£tC, EcoRI«©»*«WW^K*i1r«fc* 

[0 0 5 5] «3§M> ±BO»cDNAi«Wfl 

fc^n^-^-srrs, flx.& a g 1 1 i&£®a 55 

83bJUL:7*7X a PDN A»*#*. 
[0 0 5 63 (J&4&W) ±CT»5ti&ifi*^A7r 
-i?DNAi*tffttl. mR<0, 
I I :f— ;V t* (Statagenet) fc£«K > • If 

U Vib^-S-f >• tfhci 'Ay5r— 5?>^ftffV», & 
MA7 T-vD N A£*tT* A 7 7-S?& : f £ 

ffiSI^7X5HDNA»-ett, 
fc*^ tt£. «A«*B«»K«I*U **** 

[0057] msam mmte&m* mk& uc 

^n^&-^ £#T*"^ ^-<o*&-f V 7° fcf;u J3 
ff^hlf^/VK (IPTG) fe££J8V>T\ BiCjf 
AU&DNA®£*£^t«aK^f£Sli\ -etlS. 

-f>«#ft«v»r, Kttfetc<fcD, xtr%^7-f>o-« so 
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a-KTScDNA©— -£<0cDNA 

i?t5cDNA«> z: ta*r£*. r 

(mRNACDMO (JB4gM»> ±fc£P3 

[0058] cksmi) mztetzmtittzGTs 

ft* **.!£, ^-f n>ftfcDNA£i*LfcO> 7/MrU 
[0 0 59] #S*lfcXtM>P7-f >*3— FTScD 

n a*ji»t. «0D»fca<oxe^;w7* >*3- H-r 

« c DNA«WT5WO*tti:l/T. #U>^-if 
.^ x ->. »J7^> 3 > (PCR) m [Me thod 
s Enzymol. , 15 5, 335-350 (1 9 
8 7) ) 

[o o 6 oi -rfebs* x«;v7>f >cD3t&?& it 
«WIIBlcr>«|a5tt (**nsN-) #i*v><o-c* 
^xo^ttKm^^fccDNA^ffitE^jfr, 
<z)*RtcD«K^€Vi«^*5fera3£xtf ; e;V7>r >« 

H»UfccDNA»fcJD^ ^U>7— tfCffi* 

t* xif^7-f >or-f V7#— A*Mi<oi&«j«<z>x 

[0 0 6 1] 3^<UT#^n-5cDNA©»iKHU «J?t 

AfrWtCti, Nature, 32 9, 836-838 
(1 9 8 7) ce*SftW«J:3fc. T7Viiy** 

UC 1 9*C0^7X5 HO^D^— ^-©T«ttC«KIB 

fen H>ATG^7x-x^&t>*Tweufcaa«H 

[0 0 6 2] m&<oxwvy<otm*&<Dmm&G 
-TOft-c, gcs©$«*a«xfc: ; e;P7>f >^s^r 

fefc^ViTtt, Xlf*;V7-<>4r^g#££fcW#fc 



-1658- 



39 

CO 0 6 41 a£fc<**-fcffilg2^SfcgSii-&X 
S56^5*ici:(ci:0, &&x«;V7>r ft 

n±fff^s* a^xe^^^^rcsft**** en 
s©@iR#&icov»Ttt, fc&7 

[0 0 6 5] *< LT*§&ft*W«£<D3fe&X«^7 

^>%>t<ttafc«xe ; e;P7w , >^u^yf 1 Htt. ±s 

[o o e 6i ±sB(o#a^T»5nfcxfc:^7^> 
rus. xic. x«;i/7-r>©jW£au /vrtfTsrfe 

[o o 6 71 ±Eo^te^^tiftxt:w7/ y 
*-;p#**> u < at* y ? D-*MMM**1»* w tic * 

**7*>0«mw«Wk fcsttexi«*7-r 



C2D #H¥6-29380 0 

[0 0 6 8] XM/U7-T >lc*W*#U^n-d!-»*t 
tifcxK^^-f >©*±**L <!*«>— 

art-seta^**, mm^ssmtvxo^^y 
tt, ^rLtxif^^-fXDiiwaftffl^sMtt 
[o o 6 91 *^<z>#u^n-^;v^«^efi^r^Hu 

*l«WJ$ft-5ST, R#<0fcg*fe£iiDigT. fcgfc 

MfrKMim** term** v < vm&ftmv$<Djj 

[0 0 7 0] »J 

(PBS) «-?aSM&lMl> W 

30 ffiLT, fttttC« 2-2 lBfe£ft@£t#U IM:-^* 
. ^> »10 0-5 0 0 7-f ^D^A/WMSftlCftfi 

[o o 7 l] ^fe«i«f^ol&«r^5ifii«t^«mu, A* 

jfc**, s«f, «tt«7>tx*Airr©£Sra w 
h^97-f*fioas*©s*ft«v»r» $t#«^s«f* 

[0 0 7 2] ^n-^A««BWr*l^ 
iOftfltfSKHU J:C©X«;V7^>«C^-rs#U^ 

5£? ~>{b$ftfc/W^U H-TlCiD, ittiTS^y^ 
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[o o 7 3i m^z%&&immm& wm&&tzmm 
-rz*x.u-^m&t<?>m&&&t&Lx* m&tzn 

fiitso^ti^. iff 
CO O 7 4] ±©tt#£^ffi£I»£Sns$xn-'T 

ttfttLTS, gEtc. 'j&nvn+ommft. «*.t£ p 

3X63Ag8 (ATCC TIB 9), P 3X6 3 
Ag8. U. 1 (ATCC CRL 1 5 9 7) , P3 
/NSI/l-Ag4-l (ATCC TIB 1 
8) ♦ Sp2/0-Agl4 (ATCC CRL 15 
81), FO (ATCC CRL 1 6 4 6) % P 3 X 
63Ag8. 6 5 3 (ATCC CRL 1 5 8 0), 
SI 94/5. XXO. BU. 1 (ATCC TIB 
2 0) 5y h(C43fr*YB2/'0 (ATCC C 20 

RL 1 6 6 2) WffitfSn*. 

[o o 7 si ±£tt#&£*aa t s x n --?mm t 

'Atoott WAtf* zkx* 

<i>$ Qlilstein et al. ) <D#m Oietliods Eoxyio 
I., 7 3, 3-4 6 (1 9 8 1) ] ^KJpCTfT^# 

>^U3-;V (PEG) , -fe>^^-fJVX (HVJ) 

[0 0 7 63 t^JL D - TfBlft £ <D$m ft 

»ftt#u" i - 1 offifSft^^nifcfc 

T«»©i|*C«lSn*»*RPM I - 1 6 4 Of* 

MM*&»*X*<0tf***. & 
[0 0 7 7] B«K. ±&&frm&mi&£ ^ XD-T« 

g£ClBfiUfcPEG83fc WH=*1 0 0 

0-6 0 0 Qg«(DPEG£, Sflf*&fc, »3 0-6 

ox cw/v) ©*§rata*.T, £ tie* 

[o o 7 si #^n^0fa<o;wyu p-t^mbl 
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x / y^u >&t^ v>s^tr#j&) xmmr 

*££fc£Dfrfcft3. ttHAT»fiT©8*fct A< 

*y F-vm&mm oa&£tt&® j^arr^ot 

[0 0 7 91 «J££*c<0*WHu ELI S A 

(en z yme- 1 Inked Immuna s o I v 
e n t ass.ey) ifefc£<0, HRfcft#<D#ttt£JB 

\,>£>tix^zm*v>%m c rA-f^u H-T&t^/^ 

D— M**l («0 R&D^>X>^tfx, p3 0 
-5 3, B*I5 7#3£5B] iCflEoTfrfen*. Tfc 
t>%. HfiCfctfSnfcfcaffiWK:, ?U->l£2ftlZ 

eiiitc^D, *n->fc3nfcA< F— TOMtb 
CO 0 8 01 ^< LT»5n^9fSO^/^n-^St 

<Di:m&m\zm\sX^&. jejc, ±E©^ic<ko^s 
co o 8 ii #>< uT»sna3Wii!®*y^n-^ 

j:d, as£«ife^xfc: ; e^7^>£«a, 3&>t?waw 
fcna-rta. 2tc> &it^E««^ (ria). wm 
$&mfem (e i a) , M3^fr^coa*cD56«^«i 

[0 0 8 2] 

C^£ifi«l 1-14 S#(fr*»^S«fc 0 

[0 0 8 31 i. T^xxt:*;w7-f >t:Jti"^€/^ 
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asttwafrrrfc, xt^e/t^ f^^nr> ±Jze>m 
iw*«M , «^ jmicttL-t, «¥^mis^ib$ 

O^Jtma^^^fRbfelW^lt <Xft> flfe&* 
■C4B«Mbfc*, **3>*-fXU *LT, 

[0 0 8 41 1) «fil3Bl©ICRT9X (B*^ 

2) 1) TWOfcT^Xfi&i^JfffiJtSO. 2 5XF 
U^yX lOmMCaCla £^tTHEPES-A> 

(PH7. 4) 4r^frTl 2«HB-f 

a**— hkftflk 2Otfg/ml0DNAase&M 

co 0 8 si 3) 2) 0«ia««^^ffii3a^(rr5 

43, CO»#»ttlOXflE>*»«llll»*WJ» 
y3*«H-yjH« (DME) tAAF12*ifiO 
1 : 1»&M (DHiHD £J8V>&. 
[0 0 8 6] 4) *«XMfi&OTCttft& 1 0 0 

0 r pmT2»IWi^JlU.#S*lftJWEm©^ 
y Mfl*5T-f 5rnK-*y h£/SV>Tl 0 0 ti I"f^S9ft 

(Ummi, 8»m3l) ±C«*T*««T««U 
&. 

5) 3 7<C, 5XCO* ^#TT4BW#*Lfe±E* 
*«M*M1»«»+fc«»U ftfte. 

[0 0 8 7] «©7D-f>H 3>7 

»j — ^ Ti^a/t>h (Freund conplcte adjuvant. Di 
fco Laboratories. Detroit Michigan USA ) 
T, £<a&bfcfeti!>& Lewi s yy h\ZWSiPWL 

*\stz. xc. 2 ana, s# 3sara«K:, meme 

Lewi s95rhfc*»U&. *fc#^<& 3 B£(C, 69 

ftT?, 7W5ID-T|M»P3X6 3Ag8. U. 

1 (ATCC CRL 1 5 9 7) £MHtfrU A'f 

[0 0 8 8] #S*UfcA'f M ftCO^Ufi 

h 1 3 tm&vis&T* rjnhi&££ 0 ^ n-x>^ 

F-TCD^D->£, *©3l«t«!Il/ft. 1"ftfc 
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f&mmtms^^ w&/ ^ o— a< 7 

yF-^MWU jetc* r^fc*^y-x>£f£LT, 
fc&jgtfcJS^&Xfc^EJK// >mt>^H, Fx 

(SDS-PAGE) TotLfc^fr^ftWtCfflk-rS, 
5HP*»1 5 0 Ky;Vh>©X«;i/7^>©A>HtC 

£j6rrs^/^n-^;pst#^-5A-r^u f-ts* 

festernblot^«C<kO> */^o-^;Vtt# (A-fM 

[0 0 8 9] 1) -*Z*U-X>y:«H«. *>L 
<tt* MT1 0X*»Klt**«rDH«K4B«l 
fcfcLfcT^XfcMJWDWtt*. #*2XSDS (F5* 

y hHW t7y P^tf^MJ— Xfcfc<BB i o-Do t 
blotter MWTfrW x h niz;kn-X!BLb 
\z±mftM&&MttlZ. ftxhPir^o-XRtCA-f 
F-TWfehflN HRP (*-77^f^^A- 

» wm»9^biaufu^jyim (2* 

jjH^SfWA-Y^J F-TSWLft. 
[0 0 9 0] 2) X*X^U— x>iT: Lajemml i 
[Nature. 2 2 7. 6 8 0 (1 9 7 

o) ) fcftv*. i) rm^izmiwsmMjmm&Mm 

*SDS-PAGEffl-tJ">^*fcllD^ 5&»m&a 
ft, 4-2 oxy^^xvhyjPTWOWftftfrofc. 
^xx*>7ny Mix^nft (ftff. B*) ©Mod 
e 1 T. C. 8 0 8*«tWW«iOC««U-C» 
*<0gej*£xFDir;vn— xflltc^L&rK l^xhn 
■fejvn-x«trA>r^u f-t±», » s 1 

150 K^jvh>©&«^xt; ; e^7>< yony 
F^SHScfto 3t«#efp« A< y y- F-^sag»JL 

&. ^<LT, »a©K«»Jltt*«-**W!©*^ 

^n-^fit^S^T^A-r^y F-T£fcfc. 
[0 0 9 1] file, cnS©*y^n-^/H(Ms©3 

<d, rftt>^, xfcr^7^><ofifttSfi:*e«trs , b 

d— >1 2 (clone 12), */£n-2\Wt# 
$MC-1 (mAb 1 2^:Cf^C<i:'fe*S) t*#W" 
"Tftt>^, »«»«iWS«Kfft)n««W <£M1 
IBSOBfr* 13B9O&0. ^») ©T^Xi&i©lfttt 
CDSW«*S. lCR«jfe^^X<fcO*Wtt(C3E0taL 
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46 



8 umlti ±JC5W:T«rr^&TfTO&. 

a 0 0 T-f ^ D ^7A/m 1 ©TIB 
b) fc*«^T<i»Ufc^y^D-^^^ttlF«TT 

CO 0 9 21 *ttt£l/t». :WWft#fcft«© 

(DfcPTOfcJfl^fc. €/irD-t^MC-l (mA 

bi2) zmtohtz®ttm$un<oim®Frz* m 

U MC-l (mAb l 2) <o^e£Tv f&*r&* xfc! 

lCfcoTV>S ft. fttt/W7UH"-T©* 

D->12 (clone 1 2).tt* £I6#^ :*XSF 
M$4 0 2 6f (FERM BP-4 0 2 6) 

[0 0 9 31 b) Jiffia) "C^enfc^n-> 1 2£> 
1 2X©^§&MJfcfc&^^Jl^3gffiMEMa:v H 
am Fl 2CD«fi-&*8?i& (DH) 
X-f^a^-^ 3 7 < ClCT*ttti§*&fT^ 

HWilffSut'r, MC-l (mAb 12) 

PBSTWi. St7-;hIgG*5A (7>U*>3 
KtClftflrft. DHT?-H^tS«f*frV\ »5mg/ml 

[0 0 9 4] 2. V^XXtr^V^^cDNA^WI 
^^Zl&ilW7lSl«3ffl^^«»^^RNAS, *U:f 

(dT) tfru— X*7ACJ:D««t, cn&m5S# 
»ttT, Agtll (TT-^Atfc) cDN 

[0 0 9 53 mRNA©«Stt^©*tCffo&. »fi£ 



Iff 



27 



30 



40 



MtU 5. 5M^T-^^A^v7^-h (GT 

h (CsTFA) -0. 1M EDTA*£A 
tU *<D±fc±fi©W«MU 2 3. 00 0 rp 
nu 1 5fC2 4»«6U. RNAO^WKW 
fc»^C>^yh44M GTC*fcl»U 10, 
0 0 0 r pm> 1 OftW0&bTP&6m*&£\s1t. ± 
fllfc 1MMT1 0 0 ti 1 tX^y-^3m i £10*.- 2 
0CT3&frW#lWk 10, OOOrpm, 2 O^IBBft 
fcU. #^nfcRNAfl!Kl/y h£TE (Tris-H 
C 1 1 0mM„ EDTAlmM) WU 

[0 0'9 6] Xfc. 1M Tris (pH9. 0) 1/ 
10«*. 5M NaCl 1/50*8?* 10XSD 
S 1/2 Oftt* 7x;-JV (0. 1M Tris- 
HC1 (PH9. 0) fift) l/2ffiflk ^DO*M 
V75^7JP3-JV (24 ; 1) l/2»*£in*. 
T105MBS^aa, 30 0 0 rpnu 1 O^UTOSBfrfr 

fc» 3MIWW-MJ&A1/10*** fcX*/-^ 

2. 5««=fein^-c, wm. -2 0Trciopsraiwt 

U 1 5 0 0 0 r pm, 1 O^IBI^^TRNA^V 

[0097] ;g 1 1 lDNAtcfc^&amfctt^r:? 

^U— *J»«Y 1 0 9 0 <7TV*ASWC«feS 

ft, I PTGS3- hUfc-hD-feJI/n-^aSTcyv- 
hS*Vi. fcAcDNAO&ttfcfltf^he^-'tf© 

XtCiWUfccDNAS*©^ «fiWlT^5nfc 

•entrffi^-r* Agtii©^ n->^m«u&. *a 
ic. a&tifcAg 1 1 i^MWbfcxt:*;^ >c 

DN A»f>tS^n-rtUT, Agtl 1 ©^Bfc© 
3M£T&l£l>&A g t 1 0 (T^S^A^) ©cDNA 
9-f^5'J— ifgX^U-X^U TE©3 (1 

5) *rr&*ns* iKW-fXDtRfta-Htst: 

DNAfclMLfc. 
[0 0 9 8] 



a (i s) 

GGGCGGGCGG GCICTGCCGT GGCAGOGCCT GCCCGAGGGA GGGGGGCGGC GCGGGGCCAG 
GACCCCGGCA GCAAGAGGCG GGGAXCGGGC CACCGGAGAG TGIGCGGCGG GGCAGCTGftG 
OGGCGGGTGC CCCGCCCTGC TGGCCGGTGG GGAIGCGKA OCGGCTCCCC GACCTCACGG 
CGTGTAGGAC AAACGAC6AT GGAGACACTG CTGTCGTCAT TGTGGAGAAG GAICAXTTCA 
XGGAOGGTTT CTTCCAICAG GTAGAGGAGA TTCGAAGCAG CATAGCCAGG ATTGCICAGC 
ATGTAfiAAfiA CGTCAACAAG AACCACAGCA TCATCCTGTC TGCTCCAAAC CCAGAAGGAA 
AAATAAAAGA AGAGCIGGAG GACCTCGACA AAGAGATCAA GAAAACTGCT AACAGGATCC 
GGGGCAAGCT GAAfiTCtAIT GAGCAGACCT GTGATCAGGA CGftGAAIGGG AACCSAACTT 
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240 
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360 
420 
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CAGTGGATCT GCGGAIACGA ASGACCCAGC ACTCGGTGCT GTCACGGAAG TTTGTGGACG 540 
TCATGACAGA ATACAATGAA GCGCAGAICC TGTTCCGGGA GCGAAGCAAA GGCCGCATCC 600 
AGGGCCAGCT GGAGAICACT GGGAGGACCA CCACTGACGA CGAGCTGGAA GAGATGCTGG 660 
AGAGCGGGAA GCCGTCCATC TTCA3CTCGG AIAXTAIAIC A6AXTCACAA ATCACTAfiGC 720 
AAGCTCTCAA TGAGATCGAG TCCCGCCACA AAGACATCAT GAAGCTGGAG ACCAGCATCC 780 
GAGAGCTGCA CGAGAIGTTC ATGGAIATGG CCAIGTTTGT CGAGACIGAG GGTGAAATG6 840 
TCAACAACAI CGAGAGAAAI GTG6TGAACT CTGTAGAITA CGTGGAACAI GCCAAGGAAG 900 
AGACGAAGAA ASCCAICAAA TACCAGAGCA AGGCCAGGCG GAAAAAGTGG AIAATTGCTG 960 
CTGTGGCGGT GGCTGTCATT GCCGTCCTGG CTCTAATCAT TGGCTTGTCG GTTGGCAAAT 1020 
GATTGCGTAG AIGGCGCTGG GIGCTTGCCT CICCCTCAGG GTGGCAAAGG TGAIGTTCGT 1080 
CCTCATTTGT GTAGTCACTT TGCTTGTGAT CCTTGGAATT ATTCTCGCAA CAGCATTGTC 1140 
AIAGCAACCG TACCCCAAGA GCTCTTIGTC CTCGGTGACT CCGACCAIAC CTGCAGCTTA 1200 
GTCAGCATCC TGTCCTTCCA CGAGTGAACC TCAGACTCCA GGGCTAGCGC CGAGCACTGA 1260 
GGTTTTTAIT GGTGAIGAAG AAGAAAGCAC CGCAGAGGT? TCGTACCAIG AAACACCGCG 1320 
AfiCCCAGTGG AIGCGACATG CCACCCCAGA GAGCCTGGGT CTCTCTCAAG GACACCACAG 1380 
ASATTTCACA ACAGTGGCCT TGCCTTGGTA GCTTTGAAAI AGGAATGATT GAAAAAGCCT 1440 
AATTTTTAAA GACAATGTCA GTGTTAAAAA TGTATGTTGT GTGTAATTAG GGTGTGCTCT 1500 
GCGCTCAGCT GGCAGTGCTG ACGAAGAGAC TTCGAGCCAG GCCTGATCTC TGTTCATGTC 1560 
TTGTTTG C AG AATCATCACA GAACTGTTTT GTAAGGCATC TGTAAGTTAA GTTCCTTAAT 1620 
CTATTAACAT CTAAACTCCC TTTCTAAGCT AGACACTGCC TTGCGAAGGA CAATGGGCCA 1680 

GCCCCGGGCA AGCATGAACA CTGCCTTACA GCCCCTCAGG GCCCTTCTAT AGTGCCTTCT 1740 '* *" 

GGTGACCCTG ACTAGGAAGT GTGAGGGTCT GAAGAGCCTT GAACGTTAGC TCACGGAGGG 1800 
GACAAGCAGT CACATGCCGC ACTCAIGTTA CICICCCTTG TTCATGTGAG CTGATGAAGT 1860 
CTCAAGGCAA GGCGACAGTG ACGATGGACC AAACTCGGTG CTCACTAAAC TCAAGAGAAT 1920 
GGCCCCGAGT ACATAGCCAC TCCTGGAIGG CACCTGAAGG ACCAGGTCCT CAGCCCAACA 1980 
CCCACGAGTG CCCAGAGTTC CTAAGAAACC ATGAAGTGTG GGATAAAGCT GTGCACTGGT 2040 
TTACACTTGT GAATAGATGG CCCAGCGACC AAGIATGTGA AGGATACCAT GACTAGTGAA 2100 
CTCTGCCAAC TGCTGACTGT GATGAGTGCT CACICTACCC CAGCCTCACT TGGTGGGATA 2160 — 
TGACGTAGCC ATGCCGGGTC AGAACACCAA GTGTGAGCAA GTGCTACTGA ACTATCTAAA 2220 
AACCATGATC CTTTCAGTGG TAAGTGTGCC ACACTGTCAC CTCCTCACAC CTTCTGGTCT 2280 . 
GACACCCCAT GTGCCGAGAG CTACTGCAGC AGGCTGGGCT GIGGGTCCTG GTCTAGAGTT 2340 
AGCCTGTAGT GCAGCCACTC CTGGCTGATA GCTCACCCTT CCGCAACCGG GAGCTCACCC 2400 
TTCCTGCCTG GAAGCTCACA CTTCCTGTCT GGGAGCTCAC CCTTCTTGCC TGGGAGCTCA 2460 
CACTTCCCGT CTGGGAGCTC ACACTTCCTT CCTGGGAGCT CACACTTCCT GCCTGGGAGC 2520 
TCACCCTTCC OGCCTGGGAG CTCACACTTC CFGCCTGGGA GCTCTGAAGA TGAACCTGGG 2580 
CCTTTGCAGC TCACCCTCTC TGCATCAGTC AGTGCCATCG GATTTAGCTG CAGAGACCAT 2640 
GCGTACCACC CAGGCTCCCA CCACCCACAG CCAGGTGTCC CTCCAGTCCA GCCTGAGCCC 2700 
TTGGCCTGCA GTGTGCTCGC AGAGCGCTCA GGAGACCTCT CGACCAGGCA GGCAGCTGAA 2760 
TCTGGATTTC CAGTGAATCA GGGGTGTGTG GGTGACTGAG TCAGCACTCC AGAIACATCT 2820 
CTCTGCTGAC TTCATAGCCT ATTTAAAAAT AIATTTACAG ATTCCCTTGT TACCTTTTCC 2880 
AAGCATTTCT TCAAATATTT TGIGTTTACA TTAAAAAGTT CTCAGAGATG CAAAAAAAAA 2940 
[0 0 9 9] « (1 5) (PBS) T»#UfcT7-fy>H 0 (A-f 

73/Ilfc«l*n**Wau 15 3#1#510 19 t7y F^7h'J-Xtt) t. SttDU, 4X1\ZX&& 

£inufc£MB#itt, «ww (12) jkdcdna is^n-^uft. pbs, DHCT-HMJ»tT* 
tfizi-wzm&itfa twaa (9) ic, «i«u # mc- 1 (mAb 1 2) waktv^v^i osw»l 

[0 1 0 03 3. V^XX^V7^><0«» CO 10 1] b) ICR-^Xfl&JS <tmi7BB0>*> 

a) tHilTHSnfcil^^D-t^MC- CO) 3 0E&, MmXE PBSCTft»U 2 
1 (mAb 12) -fV^n/t/-*, ftfflfil 50 Omhdfty^ (H-^MO CT, xfef*;!^ 
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4rr^ >*iL^-hLfc. PBstcTWe-H^tfc* 

ft, 1 5mM©tW«*fflViT, *^A®»«£@'KU 
[0 10 21 4. MWfflfiI*rT!<©X«JV7^ >0&& 

mm 2 r& s tifc-r^xxe^/v? > c d n a 

-p0actCAT9 [Gene, 4 8, 1-11, J0 
(1 9 8 6) ] ©Hindi I I-Hpa Iffittfcfc* 

H/3T 3ifflfi (ATCC CRT 1 6 5 8) 
Ufc. »5nft:h7>X7x^^>hW:. «&3©N I 
H/ 3 T 3 <fc 0 ftffHK 1 0 fl»V*©X If**? -f > 
£8£LT^*££#» (H3) . #CV>T* 

^xxtr^jt^Y 

CO 10 3] 5. thX^7^>cDNA©M 
t htt^&MH/fcmRNAft, *U=f (d-T> -feJW 20 

gtlO (7^>*A&) ©#T* CHuynh 
S, TDNA C 1 on 1 ngj , IRL Pres 
s, 49-78 (1 984)] i£<fc9* cDNA7-f^ 

14 (7V~>*A*fc) CCifeStt. T^-hfcMU 
&. 

CO 1 0 41 1 2f3ra«..^n>«£?V--h 

fc3SPk**TDNAWUiO. 0. 5M-NaOHTD 

^v^xxtr^;v7>f >«e^©«R««€yn-^fc 
ft«tc. »&nfcthx«;v7>r . 

>0r*£* ^n-ytUtffiiU n& SttcDNA 
CO 1 0 5] f&n&cDNAH ffiESC (3) fcftft 

■rsthxi;*^/ >*3— tfrfi^ (6) c 
3. o^n^-x*r*5ca:^ r^n-xy;v«ft* 

CO 1 0 6] fclfctCLT, ttG3£ (4) * R& (5) ic 

ima (7) , Rtf (8) fc#arr*aaffl#i£« 

LT£3s -en-^n* 19 2. 9* 

-xy;v^*ft£<fc9*83nfc (bk) . »*n& 

fc hx^;W7><>cDNA<om«eRti, SUS0I2 



^fflif 6-2 9 3 8 0 0 
T»S*UfeT9XXK*^7-f >cDNAO«li:9 0 

CO 10 71 6. T^^X«;V7>f > (T^fV7*- 
AA„ B) cDNA©JW* 

-f>c-DNACDJHI*f?ofclMfc 3«£©»fe*SS 
ft, «t«U »3. 0. 2. 9, 2. 8*a^-XT 
[0 10 8] £ft£©cDNA©£*E#!§BI^;fcl8 

jftSfiDfe^n. jatasTfrMifc-TSxxM* 

7*-A£:UT. (1 5) ©9 4 2#1»& 1 0 

6 6#a©ffi^0*lB!ll»^nfc±ffe»2. 9*n^~ 
X©7-fy7*-AAfc, ttrtB^: (15) ©9 4 2#S 
^5 1 1 2 7#g©«Sffi?5* t SI^nfc^Stt2. 8 

^□^-x©7-f -y?*— ABiBfc ^n-x>ifsn 

ft. tt#fi* WESC (15) ©15 3#@*>£94 1# 
|$Td:, l0 67#I*&114 1»l*T©ttOHE 
^£fc«Uft*&##. TS/KtCffiRStl*. 

CO 10 9] C©cDNAE#!fc* »±3H>3«SS 
£iHUfca££#ltt. im& (13) C, C©cDNA 

^n-Hf-5aaKa:. wb& (i o) ^n^tu 

#JST*. l&E^ (15) <015 3#S^S9 

4 1#@£T£, 1128#S^^H7 5#SST© 

c D N AE^ltclKiha H > 3 £g£&i0Ufcft£E?q 
tt, KrSB^C; (14) tC, C©cDNA^n-FT5SS 

irtE^C (1 1) fc, «i«x. ^OTS. 
CO 1 1 03 t^Xv t hW^o«WI»iF»T'b. «■ 
*©»WUt*«V»Tv IQi«5tP«©*&^ Xfc! 
^P7-r>cDNAS, llti^Wti. 

CO 1 1 13 7. x«;H7-y >fc±^IS±&«ifi©^ 

^3««4"C#Sn&Xtr^7-< > h5>X7x^*> 
h, *a^tt«M©NIH/3T3«jBt. ^9X1 
iB^6m«UfcW±&3»«SiR^U, 3^C7C©««*fT 
ofc. *«SfcBT?, «KlNIH/3T3il**«^fc 

xtr^;w7-f >^ jjdnomwriie, fiat 

I CO 1 1 23 8. WWWXK^^-r >o&& 



(27) 
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ldfiW5T^6nfcthXbr^;P7>f >cDNAS, b 
luscriptl I (Stratagene 

NA#U>7-tf» XtfS tratagen etfcSfcBin 
CAP r, RNACapp I ns Kl'tSWil/r. X 
ttfry* >mRNAmit. fJStl&mR 

[D 1 1 3] ^UfcthXfcT^7>f >^ frE5£ 
(3) K#ffrrS2 8 8«<BTS/BEm«S*U -£ 
©joHHItt, 193^3^*52:^ SDS-PAG 

[0 114] B«£LT> MIBjC (4) XZ&m*2 8 
7ffl<D75/ttE#k ft«E« (5) fc*ttfirr*2 7 

V7*-AA, WBSffc- St*fchXH*;i^> 
7-fV7*-AA, RtfBor>$H«*> «l**U »3 
*3=F* 2fctf33?2=pTa*££^ SDS-PAGE X 

co 1 1 si 9. «M^*«u&TOtta«xK 
$&mz T^&nfcT^xxtr^jv^^ >c dna£, 

^T-5l((«ferMia^8i^^— P3 ac t CAT 9 ©Hi 
ndl I I -Hp a I«S&£tt*fc*£/u*: (5 act 
EPM1) . 

[0 116] Hind K Nhe I iC<fc<5*8 

ft, MPNtfc IM1MC«. X^7^ >C5fd» # 

a#«**3-HT*«« i o o xx&^ttfc? 

£ffr£Lfc (3 a c t EPM2) • 0ac tEPMl, 
0actEPM2S, NIH/3T3lfflfifc:«Al/CX 
W],y<{><Z>&%$:m'<1t£CZ* flactEPMl 

nr^ctwwKnfc (a 8) . 

[0 1 1 7] ±ETfc&nfc2«<0Xt«;i':7>f >h7 45 

U 3^or)«*£ffofc. fc*»BT, «a&&NIH 
/3T3tt®£J8V>fc#Sfctt, WJafcO^a-TJMI 

cons] io. **tt^ft»b&TO*a«x 

fcT^V7 / >0^B«T<O^^ # 



^58^6-2 9 3 8 0 0 

52 

$mm 2Tfcen&T*xxt: ; e;v7>r > c dn as, 

pBlu&criptll KS (+) (Strata 
genet) trfc*&Ar£«* c D N A 3 9 ttfcS** 
hT«Wfc X^VJ^W-tf I I I* M 
ung Bean?^I/T- IffcflJiLT, BWMI* . 

[0 119] 9Mm*mmt» *nso^9X3 f*.- ; 
*»«jmi o 9 (£«&&> csalt. ae^sw 

***** K^y— lfi:^»^0«tUT5^^-e:fc 
£CZs X\Z*fr74>GC*&*MS^G*** I 

3 l#@a»©T5/K=£^*UfcX«JU7-<>-C 

ft. tmzmm 2 r#sn*:^xxt^E;P7 />cd 

NAMEmi^^— pB luscriptll KS 
(+) (St r atagenet) * 
BVJM10 9 (Sfifctt) tcHXLT»&nfc^«« 
&#<0;*»«E. Col i mEPMWU £t£#^:tt 
XW&*3&4028* (FERM BP-4028)* 

ca 120] 11. «uK^a^s«*^e»ir«»u 
im« 5 T#sn^t hxbr^jv^^ > c d NA©C5ft 

LT» 4C»3tffc. C0>*fRcDNA£CD4- 
I gG3t^J^*££n&^?-CDM8 (Rom 
eo andSeed. Cell, 64, 1 037-1 

0 4 6, 1 9 9 1) <DCD4*#£, yU-Jxifi&5& 

[0121] :n*Deae-Dextranj£[rc 
urrent Protocolsin Molecu 
lar Biologyj Wiley Intersc 

1 enc e (1 9 8 7)] SJB^TCOS- lllfi (A 
TCC CRL 1 6 5 0) fc*AU 3 B»C, tt£ 

tCT^«f««a. I g G^O^IBSITS^nf'f > 

ffiUT> C5^<OSfc!Kft^£*«*^^PT«l$ 

n&fc bxt:^jV7>r >- 1 g GgteSBK*, «sa 

[0 12 2] ^ttt hX«;W7-f >®3Jat^ 
fc, 4S-*©X«JU7-f >cDNAMV»T» »fi«9 

1 1 £ra«©£finr* »*!it3a«e*, 

[0 12 3] 12. X«>U7-f >fc*rt**#U0 r °— 
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a) ^flSTftSnfcfchxe^V^vacDNA 

*jiv>t. *mmi o ipna^src, ^r«tt©thx 

*6l«K«jWIU 5Klv SDS-PAGEtC^tT> 
£a«fcffi£i^Sn>F««OnUT* «a<DKV>th 
&ftfc. 

[a l 2 4] b) a) TftSnfc*IJgft<Dfc hx«* . 

>F 3>^U-h. r3?a/t>hi«»U ft 

a, 3-mmic H«H«fca*t*&. wt^s 
* >ic*rr*# y * n-*M»*ftfc. *#y * n- 

[0 12 5] i.3. xk^7-< vorrs^/^n— 

|£ffi«3T!ftStlfcT^XXfc:^;V7^>S, MO 7 
D<>F 3>yy— h 7yaA>h^U ft<5 
ttfc»»iBc£, Lewi s.5v htdMMWtfc. 2 

a, saimuc. p«*p«tt»uft. 3 

(DME) £, Ham F12fl)«aM« 
(DH) T, 3®ft^Ufc. T^X5XD-T«©^P 
3X63Ag8. U. 1 (ATCC CRL 159 

7) e. umicttiMfc f©ixio f at, ±c»tt 
2ooxg, sas&fe ±ni*. Axy-;vtr^yh 

Tfc£U£. 

[0 1 2 63 »jfi©"<W MC. 3 7r(C«»U 

fc#yx*i/>yy3— /nsoo (^-u>#-^> 

A<f2h!iJ£AttK> 5 OX (W/V) S^tTRPMI- 
1 6 4 0»i£lml 1MBWLTMTU Jfrfr 
U &V>T> 3 7TJfc«LUtRPM 1-1 6 4 0«tt 
lmlfclDAT* 15HMWU H*2mlSlD 
AT. 2&mJtSU EK. Httlml£iD*-&. 4# 

raft*a> 3 7t;t:wu&i2x*»jiEjiiiai. o. o 

■5g*i/l-«Wh^W^ 6 0 0 00U 
/l -^3/iJ>G*y9A*Mrr*DH (£TFcn 



1$BI¥6-2 9 3 8 0 0 

£ TDH1 2J 4>8ml M*..- 2O0XG 

T, ftfraHlfc. ±«M»U 3 7T:fc« 

aufcDH i2c> maffi ixio* ft/in i 

iJCHU 2 4^©T-firD^V-h (3— X^— 
ft) C lmlfO^ttU 3 7tTFfc. 5%g«#X 

10 12 71 2 4f$mft, 1. 0Xl0-*Mt#«> 
4. 0xl0" f M757^T'JX RIfK 6X 
1 0- 6 M^5i?>S^tTJfil«fX0^RPM h - 1 6 4 
Ofcift (BTF THAT«*J WO> 1ml £> £*X 

««* ±ito*wa*» £2* 3, &#4 
m&. ±aw>*»fc i. o-xio-«Mt*w 

>9->. KJU. 6xi o- s M^5?>§£trifei*A9 
fiRPMI - 1 6 4 0*» (HT*fi) fcftAfc* El 

[o 1 2 83 vT»sn*A-f *y f-t*. 

-T 3 x 1 0 s €9. RtfBalb/c&^XWffiMK 1 x 1 

0 • m e^tr«fc 5 tC«»U fcD H 1 2 J&ifiCD 2 0 m 1 & 
av>T, A>f F-V3fi/^x^t^5i5tt9 6 

yyp-T€, HftKA^^y F-^lfl/^x;Vi;U 
T^n-x>^U Stc «»OT<*A-f^y F-T 

[o 1 2 9i Bm<D&fr*mi?z?u-><n*s 1 ^ 
vvx3LV*fr7<f>\zttTzm*<Dm&m** eli 

SAjfeTW)rr-5CttC«fcDff-3fc. "Tttfe-B, ^£St« 

1 OTftSnfclTiStto^^xxkt^-f 

9 6^05-fAy^U— h (Nunc In term 
ed^fc) C5 0V-f*nyy*— "f^iHfcU 4*CT, 
PBS-0. 0 5^/->2 0 (ft 

[0 1 3 03 ^Oy^>^MttUT. PBS-5XX^ 
A5;U^«1 0 OT>f i^oy y^— /^xJP*^9EU 
£ST, 1 *IMrw>x^*»Ufc. ^ 

ViT. A-fyj l«-70«fthi*BflT-firn»J^^ 

-/^xjwAnT^fiT i ^nB^^-frT^ ^ft#«nr 

5 0 T-f ^ n 'J y ^— /*> x;UAtLT> .tt"C. 1 

^mKj6$*T^&, ft»anr^x>*«c»Ts*ffs 

[o 1 3 13 «atc, Kt^$n*o-7xxu>vr5 
> i o o T-r * n y 

erxJW«»ftU 1 5^M5^KJS$*fca, MOT 
&jfc&#it3i^ 4 9 2nm©ibt«Sffl^^^ IW 

©«y ^n-^^tt^iafefSA-r ^y f-v©« 



(29) 



#8fl¥6-2 9 3800 



SB 

*/vf F-TSft. r©A<^U F--7©««± 

[0132] 14. xt^ejv?^ >tc*rr*^/^n- 
s, i o ofcmivizzmm i r# ^ tut^ey * n-*- 

^MC-l (mAbl2) 7Ml/7tW 
VW3/7*-r* (F I TO. ^JVSn&tf^y bft 

mmts>&ifc®ffl* : £*zz-fz. hi oicswm:^ x 

[0 13 3] 

£tfcxfcr*;v:7-f f*»#&»T*D, jet. Bf 



56 



m 



20 



[0 13 4] 1e.1t, xe^^-f >S3-FT^ae^ 

te. xtr^^-rvo^J^^IBters^ ±E£ 
a. x^;i/7^>tc^rr5Si^ xe*;^ 

[0 13 5] 

: 1 

mWO&2 : 3 6 " 
mom :X*« 
E^fCDffll: cDNA 

ATGCGGGACCGGCTGCCAGACCTGACGGCGTGTAGG 

[0 13 6]E£1#^ :2 
E*l<Oft£ : 1 1 



Met Arg Asp Arg Lea Pro Asp Leu Thr Ala Cys 

[0 13 7]£#l#^ :3 
£#KDfi<* : 2 8 8 

mm<om :ts/k 



EH 

Met Arg Asp Arg Leu Pro Asp Leo Thr Ala Cys Arg Lys Asn Asp Asp 

5 10 15 

Gly Asp Thr Val Val Val Val Gin Lys Asp His Phe Met Asp Asp Phe 

20 25 30 

Phe His Gin Val Gin Gin lie Arg Asn Ser lie Asp Lys He Thr Gin 

35 40 45 

Tyr Val Gin Gin Val Lys Lys Asn His Ser He lie Len Ser Ala Pro 

50 55 60 

Asn Pro Gin Gly Lys He Lys Gin Glo Len Gin Asp Len Asn Lys Gin 
65 70 75 80 

He Lys Lys Thr Ala Asn Lys. lie Arg Ala Lys Len Lys Ala He Glo 

85 90 95 

Gin Ser Phe Asp Gin Asp Gin Ser Gly Asn Arg Thr Ser Val Asp Len 

100 105 HO 

Arg lie Arg Arg ttr Gin His Ser Val Leo Ser Arg Lys Phe Val Gin 

115 120 125 

Ala Met Ala Gin Tyr Asn Gin Ala Gin Thr Leu Phe Arg Glo Arg Ser 

130 135 140 

Lys Gly Arg lie Gin Arg Gin Leo Glo He Thr Gly Arg Thr Thr Thr 
145 150 155 160 



—1667- 



»A f > 



(30) !&H¥6-29 3 8 00 

57 58 
Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser lie Phe 

165 170 175 

Thr Ser Asp He. lie Ser Asp Ser Gin He Thr Arg Gin Ala Leu Asn 

180 185 190 

Glu He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser He 

195 200 205 

Arg Glu Leu Eis Glu Met Phe Met Asp Met Ala Met Phe Val Glu Ihr 

210 215 220 

Gin Gly Glu Met He Asn Asu lie Glu Arg Asn Val Met Asn Ala Thr 
225 230 235 240 

Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys Tyr 

245 250 255 

Gin Ser Lys Ala Arg Arg Lys Lys Trp He He He Ala Val Ser Val 

260 265 270 

Val Leu Val Val He He Val Leu He He Gly Leu Ser Val Gly Lys 
275 280 285 

[0 13 8]iB#»^ :4 h#ns?— :iS»R 

E*f©&3: 287 eara**:*:/^ 
mm 

Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Lys Asn Asp Asp 

5 10 15 

Gly Asp Thr Val Val Val Val Glu Lys Asp His Phe Met Asp Asp Phe 

20 25 30 

Phe His Glu Val Glu Glu He Arg Asn Ser He Asp Lys He Thr GU 

35 40 45 

Tyr Val Glu Glu Val Lys Lys Asn His Ser He He Leu Ser Ala Pro z. 

50 55 60 

Asn Pro Glu Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asn Lys Glu 
65 70 75 80 

He Lys Lys Thr Ala Asn Lys He Arg Ala Lys Leu Lys Ala He Glu 

85 90 95 

Gin Ser Phe Asp Gin Asp Glu Ser Gly Asn Arg Thr Ser Val Asp Leu 

100 105 no 

Arg He Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val Glu 

115 120 125 

Ala Met Ala Glu Tyr Asn Glu Ala Gin Thr Leu Phe Arg Glu Arg Ser 

130 135 140 

Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr Thr 
145 150 155 160 

Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He Phe 

165 170 175 

Thr Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu Asn 

180 185 190 

Glu He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser He 

195 200 205 

Arg Glu Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu Thr 

210 215 220 

Gin Gly Glu Met He Asn Asn He Glu Arg Asn Val Met Asn Ala Thr 
225 230 235 240 



■1668— 
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59 #> 
Asp Tyr Val Glo His Ala Lys Gla Glu Thr Lys Lys Ala lie Lys Tyr 

245 250 255 

Gin Ser Lys Ala Arg Arg Lys Leu Met Phe He lie He Cys Val He 

260 265 270 

Val Leu Leu Val lie Leo Gly He He Leo Ala Thr Thr Leo Ser 
275 280 285 

[0 13 9]E#IS# :5 *h#nv-:tfitf&K 
SBaicD&3: 27 7 EW©fl« : F 

Met Arg Asp Arg Leu Pro Asp Leo Thr Ala Cys Arg Lys Asn Asp Asp 

5 10 IS 

Gly Asp Thr Val Val Val Val Glu Lys Asp Eis Phe Met Asp Asp Phe 

20 25 30 

Phe His Gin Val Glo Glo He Arg Asn Ser He Asp Lys He Thr Gin 

35 .40 45 

Tyr Val Glu Glo Val Lys Lys Asn His Ser He He Leo Ser Ala Pro 

50 55 60 

Asn Pro Glu Gly Lys He Lys Glo Glu Leu Glu Asp Leu Asn Lys Glo 
65 70 75 80 

He Lys Lys Thr Ala Asn Lys He Arg Ala Lys Leo Lys Ala He Glo 

85 90 95 

Gin Ser Phe Asp Gin Asp Glu Ser Gly Asn Arg Thr Ser Val Asp Leo 

ioo los no 

Arg He Arg Arg Thr Gin His Ser Val Leo Ser Arg Lys Phe Val Glo 

115 120 125 

Ala Met Ala Glo Tyr Asn Glo Ala Gin Thr Leo Phe Arg Glo Arg Ser 

130 135 140 

Lys Gly Arg He Gin Arg Gin Leo Glu He Thr Gly Arg Thr Thr Thr 
145 150 155 160 

Asp Asp Glo Leo Glo Glo Met Leo Glo Ser Gly Lys Pro Ser He Phe 

165 170 175 

Thr Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leo Asn 

180 185 190 

Glo He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser He 

195 200 205 

Arg Glo Leo His Glu Met Phe Met Asp Met Ala Met Phe Val Glu Thr 

210 215 220 

Gin Gly Glu Met He Asn Asn He Glu Arg Asn Val Met Asn Ala Thr 
225 230 235 240 

Asp Tyr Val Glo His Ala Lys Glo Glu Thr Lys Lys Ala lie Lys Tyr 

245 250 255 

Gin Ser Lys Ala Arg Arg Gin Gin His Cys His Ser Asn His He Pro 

260 265 270 

Arg Ala He Tyr Pro 
275 

[0 14 0] BB*f#* :6 

: 8 6 7 h*Q3N- : at*K 

Wtnm :$ft fi*I<DaS:cDNA 



-1669- 



61 

AIG CGG GAC 
GGA GAC ACA 
TTC CAT CAfi 
TAT GTT GAA 
AACCOGGAA 
ATC AAG AAA 
CAA AGT TTT 
CGG AIA CGA 
GCC ATG GCG 
AAA GGC CGC 
GAC GAC GAG 
ACT TCC GAC 
GAA ATC GAG 
CGA GAG TTG 
CAG GGT GAA 
GAC TAI GTA 
CAG AGC AAG 
GTT CTG GTT 
TGA 

: 7 



(32) 

62 

CGG CTG CCA GAC CTG ACG GCG TGT AGG AAG AAT GAT GAT 16 
GTT GTT GIG GTT GAG AAA GAI CAT TTC AIG GAT GAT TTC 32 
GTG GAG- GAG An AGAAAC AGT ATT GAT AAA ATA ACT CAA 48 
GAA GTA AAG AAA AAC CAC AGC ATC ATT CTT TCT GCA CCA 64 
GGA AAA ATA AAA GAA GAG CTT GAA GAT CTG AAC AAA GAA 80 
ACT GCG AATAAAATTCGAGCCAAGTTAAAGGCTATTGAA 96 

GAT CAG GAT GAG AGT GGG AAC CGG ACT TCA GIG GAT Cn 112 

AGA ACC CAG CAT TCG GIG CIG TCT CGG AAG TTT GIG GAA 128 

GAG TAC AATGAGGCACAGACTCIGTTTCGGGAG CGG AGC 144 

ATC CAG CGC CAG CIG GAG ATA ACT GGG AGA ACC ACC ACA 160 

CTA GAA GAG ATG CTG GAG AGC GGG AAG CCA TCC ATC TTC 176 

AIT AIA TCA GAT TCA CAA AIT ACT AGA CAA GCT CIC AAT 192 

TCA CGT CAC AAG GAC ATC ATG AAG CTG GAG ACC AGC ATC 208 

CAT GAG AIG TTC AIG GAC AIG GCT ATG TTT GTG GAG ACT 224 

ATG ATC AAC AAC AIA GAA AGA AAT GTT ATG AAI GCC ACA 240 

GAA CAC GCT AAA GAA GAA ACA AAA AAA GCT ATC AAA TAT 256 

GCA AGA AGG AAA AAG TGG ATA ATT ATT GCT GTG TCA GTG 272 

GIC AIA AICGITCTAAITATTGGCTTGTCAGIT GGC AAA 288 



<$B¥6-2 9 38 0 0 



[01413 
£ffl<D&-2 : 8 6 4 

mm 

ATG CGG GAC 
GGA GAC ACA 
TTC CAT CAG 
TAT GTT GAA 
AACCCGGAA 
ATC AAG AAA 
CAA AGT TTT 
CGG ATA CGA 
GCC ATG GCG 
AAA GGC CGC 
GAC GAC GAG 
ACT TCC GAC 
GAA ATC GAG 
CGA GAG TTG 
CAG GGT GAA 
GAC TAT GTA 
CAG AGC AAG 
GTT TTG CTT 
[0142] E*f#* : 8 
: 8 3 4 

mm 

ATG CGG GAC 
GGA GAC ACA 
TTC CAT CAG 
TAT GTT GAA 
AACCCGGAA 



* mmowsa 



cDNA 



CGG CIG CCA 
GTT GTT GIG 
GIG GAG GAG 
GAA GTA AAG 
GGA AAA ATA 
ACT GCG AAT 
GAT CAG GAT 
AGA ACC CAG 
GAG TAC AAT 
ATC CAG CGC 
CIA GAA GAG 
ATT AIA TCA 
TCA CGT CAC 
CAT GAG ATG 
ATG ATC AAC 
GAA CAC GCT 
GCA AGA AGG 
GTG ATC CTT 



GAC CTG ACG 
GTT GAG AAA 
ATT AGAAAC 
AAA AAC CAC 
AAA GAA GAG 
AAA AIT CGA 
GAG AGT GGG 
CAT TCG GTG 
GAG GCA CAG 
CAG CIG GAG 
ATG CTG GAG 
GAI TCA CAA 
AAG GAC ATC 
TTC AIG GAC 
AAC ATA GAA 
AAA GAA GAA 
AAA TTG ATG 
GGA An ATC 



GCG TGT AGG 
GAT CAT TTC 
AGT AIT GAT 
AGC ATC ATT 
CTT GAA GAT 
GCC AAG nA 
AAC CGG ACT 
CIG TCT CGG 
ACT CTG TTT 
AIA ACT GGG 
AGC GGG AAG 
AIT ACT AGA 
AIG AAG CIG 
ATG GCT AIG 
AGA AAI GTT 
ACA AAA AAA 
TTC ATT AIT 
CTA GCA ACA 



AAG AAT 
ATG GAT 
AAA AIA 
CTT TCT 
CTG AAC 
AAG GCT 
TCA GIG 
AAG TTT 
CGG GAG 
AGA ACC 
CCA TCC 
CAA GCT 
GAG ACC 
TTT GTG 
ATG AAI 
GCT ATC 
AIT TGT 
ACA TTG 



GAT GAI 
GAI TTC 
ACT CAA 
GCA CCA 
AAA GAA 
ATT GAA 
GAT CTT 
GTG GAA 
CGG AGC 
ACC ACA 
ATC TTC 
CIC AAT 
AGC ATC 
GAG ACT 
GCC ACA 
AAA TAT 
GTA ATT 
TCA TAG 



16 
32 
48 
64 
80 
96 
112 
128 
144 
160 
176 
192 
208 
224 
240 
256 
272 



: cDNA 



CGGCTGCCAGACCTGACGGCGTGTAGGAAGAATGATGAT 
GTT GTT GIG GTT GAG AAA GAT CAT TTC AIG GAT GAT TTC 
GTGGAGGAGATTAGAAACAGTATTGATAAAATAACTCAA 
GAA GTA AAGAAAAACCACAGCAICAITCTTTCTGCACCA 
GGAAAAATAAAAGAAGAGOTGAAGAICIGAACAAAGAA 



16 
32 
48 
64 
80 
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(33) #W¥6-2 9 3 800 

63 S4 

ATCAAGAAAACTGCGAATAAAATTCGAGCCAAGTTAAAGGCTATT6AA 96 

CAA ACT TTT GAT CAG GAT GAG ACT GGG AAC CGG ACT TCA GIG GAT CTT 112 

OGG ATA CGA AGA ACC GAG CAT ICG GTG CTG TCT CGG AAG TTT GTG GAA 128 

GCC ATG GCG GAG TACAATGAGGCACAGACTCTGTTTCGGGAGCGGAGC 144 

AAA GGC CGC ATC CAG CGC CAG CTG GAG ATA ACT GGG AGA ACC ACC ACA 160 

GAC GAC GAG CTA GAA GAG ATG CTG GAG AGC GGG AAG CCA TOC ATC TTC 176 

ACT TCC GAC ATT AIA TCA GAT TCA CAA AXT ACT AGA CAA GCT CIC AAI 192 

GAA ATC GAG TCA CGT CAC AAG GAC ATC ATG AAG CTG GAG ACC AGC ATC 208 

CGA GAG TTG CAT GAG ATG TTC ATG GAC ATG GCT ATG TTT GIG GAG ACT 224 

CAG GGT GAA ATG ATC AAC AAC AIA GAA AGA AAT GIT ATG AAT GCC ACA 240 

GAC TAT GTA GAA CAC GCT AAA GAA GAA ACA AAA AAA GCT ATC AAA TAT 256 

CAG AGC AAG GCA AGA AGG CAA CAA CAT TGT CAT AGC AAC CAT ATC CCA 272 

AGA GCC ATT TAT CCT TGA 278 
[0 14 3] :9 h^ni?— :nWt* 
E^GDfiS : 2 8 9 E£KZ>a8i : K 

wm 

Met Arg Asp Arg Leo Pro Asp Leo Thr Ala Cys Are Thr Asn Asp Asp 
1 5 10 15 

Gly Asp Thr Ala Val Val He Val Gla Lys Asp His Phe Met Asp Gly 

20 25 30 

Phe Phe His Gin Val Gin Gla lie Arg Ser Ser lie Ala Arg He Ala 

35 40 45 

Gin His Val Gin Asp Val Lys Lys Asn Els Ser He He Leo Ser Ala 

50 55 60 

Pro Asn Pro Gla Gly Lys lie Lys Gin Glo Leo Glo Asp Leo Asp Lys 
65 70 75 80 

Glo lie Lys Lys Thr Ala Asn Arg He Arg Gly Lys Leo Lys Ser He 

85 90 95 

Glo Gin Ser Cys Asp Gin Asp Glo Asn Gly Asn Arg Thr Ser Val Asp 

100 105 110 

Leo Arg He Arg Arg Thr Gin His Ser Val Leo Ser Arg Lys Phe Val 

115 120 125 

Asp Val Met Thr Glo Tyr Asn Glo Ala Gin He Leo Phe Arg Gin Arg 

130 135 140 

Ser Lys Gly Arg He Gin Arg Gin Leo Glo He Thr Gly Arg Thr Thr 
145 150 155 160 

Thr Asp Asp Glo Leo Glo Glo Met Leo Glo Ser Gly Lys Pro Ser lie 

165 170 175 

Phe He Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leo 

180 185 190 

Asn Glo lie Glo Ser Arg Els Lys Asp lie Met Lys Leo £lo Thr Ser 

195 200 205 

lie Arg Glo Leo His Glo Met Phe Met Asp Met Ala Met Phe Val Glo 

210 215 220 

Thr Gin Gly Glo Met Val Asn Asn He Gla Arg Asn Val Val Asn Ser 
225 230 235 240 

Val Asp Tyr Val Glu His Ala Lys Glo Glo Thr Lys Lys Ala He Lys 

245 250 255 

Tyr Gin Ser Lys Ala Arg Arg Lys Lys Trp lie He Ala Ala Val Ala 

—1671- 
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(34) 4frBI¥6 -29380 0 

65 66 
260 265 270 

Vai Ala Val lie Ala Val Leu Ala Leu He He Gly Leu ser Tal Gly 
275 280 285 

Lys 

[0 14 42 E#»* :10 *Mfrns?--:tt»R 
WM<?>&2 : 2 8 8 E55©«S:<^F 
Wmv>m „ ; * 

wm 

Met Atr Asp Arg Lea Pro Asp Leo Ihr Ala Cys Arg IhrAsn Asp Asp 
.1 5 10 15 

Gly Asp Ihr Ala Val Tal lie Val Gla Lys Asp His Phe Met Asp Gly 

20 25 30 

Phe Pbe His Gin Val Glo Gin He Arg Ser Ser He Ala Arg He Ala 

35 40 45 

Gin Els Val Gla Asp Val Lys Lys Asn His Ser He He Lea Ser Ala 

50 55 60 

Pro Asn Pro Gin Gly Lys He Lys Gla Gla Lea Gin Asp Lea Asp Lys 
65 70 75 80 

Gla He Lys Lys Hit Ala Asn Arg He Arg Gly Lys Lea Lys Ser He 

85 90 . 95 

Gla Gin Ser Cys Asp Gin Asp Gla Asn Gly Asn Arg Thr Ser Val Asp 

100 105 110 

Lea Arg He Arg Arg Ihr Gin Els Ser Val Lea Ser Arg Lys Phe Val 

115 120 125 

Asp Val Met Ihr Gla Tyr Asn Gla Ala Gin lie Lea Phe Arg Gla Arg 

130 135 140 

Ser Lys Gly Arg He Gin Arg Gin Lea Gla He Thr Gly Arg Ihr Ihr jl 
145 150 155 160 

Ihr Asp Asp Glo Lea Gla Gla Met Lea Gla Ser Gly Lys Pro Ser He 

165 170 175 

Phe He Ser Asp lie He Ser Asp Ser Gin lie Ihr Arg Gin Ala Leo 

ISO 185 190 

Asn Glo He Glo Ser Arg His Lys Asp He Met Lys Leo Glo Ihr Ser 

195 200 205 

He Arg Glo Leo Els Gla Met Phe Met Asp Met Ala Met Phe Val Gla 

210 215 220 

Ihr Gin Gly Gla Met Val Asn Asn He Gla Arg Asn Val Val Asn Ser 
225 230 235 240 

Val Asp Tyr Val Glo Els Ala Lys Glo Glo Thr Lys Lys Ala He Lys 

245 250 255 

Tyr Gin Ser Lys Ala Arg Arg Lys Val Met Phe Val Leo He Cys Val 

260 265 270 

Val Thr Lea Leo Val He Leo Gly He lie Leo Ala Thr Ala Leo Ser 
275 280 285 

[0 14 5] :11 h#DS?-:tt«K 

EW!>£3:2 79 EW<0«H : 'V/* 1 F 

Eftom : 75 

££i 

Met Arg Asp Arg Leo Pro Asp Lea Thr Ala Cys Arg Ihr Asn Asp Asp 

15 10 15 
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(35) ftSPF6-293 80 0 

67 68 
Gly Asp Thr Ala Val Val lie Val Glu Lys Asp His Phe Met Asp Gly 

20 25 30 

Phe Phe His Gin Val Gin Gin lie Arg Ser Ser lie Ala Arg lie Ala 

35 40 45 

Gin His Val Glu Asp Val Lys Lys Asn His Ser He He Leo Ser Ala 

50 55 60 

Pro Asn Pro Gin Gly Lys He Lys Gla Gla Lea Glo Asp Leo Asp Lys 
65 70 75 80 

Glu He Lys Lys Thr Ala Asn Arg He Arg Gly Lys Leo Lys Ser lie 

85 90 95 

Glo Gin Ser Cys Asp Gin Asp Gla Asn Gly Asn Arg Hit Ser Val Asp 
100 105 110 

- Leo Arg He Arg Arg Thr Gin His Ser Val Leo Ser Arg Lys Phe Val 
US 120 125 

Asp Val Met Thr Glo Tyr Asn Glo Ala Gin He Lea Phe Arg Gla Arg 

130 135 140 

Ser Lys Gly Arg He Gin Arg Gin Lea Gla He Thr Gly Arg Thr Thr 
145 150 155 160 

Thr Asp Asp Gla Leo Gla. Glo Met Lea Gla Ser Gly Lys Pro Ser He 

165 170 175 

Phe He Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Lea 

180 185 190 

Asn Gla He Gla Ser Arg His Lys Asp He Met Lys Leo Gla Thr Ser 

195 200 205 

lie Arg Glo Lea His Gla Met Phe Met Asp Met Ala Met Phe Val Glo 

210 215 220 

Thr Gin Gly Glo Met Val Asn Asn He Gla Arg Asn Val Val Asa Ser 
225 230 235 240 — 

Val Asp Tyr Val Glo His Ala Lys Glo Glo Thr Lys Lys Ala He Lys 

245 250 255 

Tyr Gin Ser Lys Ala Arg Arg Gin Gin His Cys His Ser Asn Arg Thr 

260 265 270 

Pro Arg Ala Leo Cys Pro Arg 
275 

[0 14 6JBHW :12 
tmo&lS : 8 7 O J>#n5*- : tflJStf 

Wfflvm : ftffi ££ftD38 : c DNA 

ATGCGGGACCGGCTGCOCGACCTCACGGCGTGT AGG ACA AAC GAC GAT 16 
GGA GAC ACT GCT GTCGTCATTGTGGAGAAGGATCATTTC ATG GAC GGT 32 
TTCTTCCATCAGGtAGAGGAGAITCGAAGCAGC ATA GCC AGG ATT GCT 48 
CAGCATGTAGAAGACGTGAAGAAGAACCACAGCAICATCCTGTCTOT 64 
CCA AAC CGA GAA GGA AAA ATA AAA GAA GAG CTG GAG GAC CTG GAC AAA 80 
GAG ATC AAG AAA ACT GCT AAC AGG ATC CGG GGC AAG CTG AAG TCT ATT 96 
GAGCAfiAGCTGTGATCAGGACGAGAATGGGAACCGAACT TCA GTG GAT 112 
CTG CGG AIA CGA AGGACCCAGCACTCGGTGCTGTCA CGG AAG TTT GTG 128 
GAC GTC ATG ACA GAA TACAATGAAGCGCAGATCC7GTTC CGG GAG CGA 144 
AGCAAAGGCCGCATCCAGCGCCAGCTG GAG ATC ACT GGG AGG ACC ACC 160 
AnGACGACGAGCTGGAAGAGAIGCTGGAGAGCGGGAAGCCGTGCATClTC 
TTC ATC TCG GAT ATTATATCAGATTCACAAATCACTAGGCAAGCTCTC192 



—1673— 



(36) #H¥6-2 9 3 8 0 0 

69 TO 
AATGAGATCGAGTCCWXCACAMG^AlCATGAAGCTGGAfiACCAK 
ATC CGA GAG CTG CAC GAG ATG TTC ATG GAT ATG GCC ATG TTT GTC GAG 224 
ACT GAG GGT GAA ATG GTC AAC AAC ATC GAG AGA AAT GIG GTG AAC TCT 240 
GTA GAT IAC GTG GAA CAI GCC AAG GAA GAG ACG AAG AAA GCC ATC AAA 256 
IAC GAG AGC AAG GCC AGG CGG AAA AAG TGG AIA ATT GCT GCT GTG GOG 272 
GTG GCT GTC ATT GCC GTC CTG GCT CIA ATCATTGGCTTGTCGGTTGGC288 
AAA TGA 290 
[0 14 73 :13 **Oft 

MFivm :@E& *10 cDNA . 

mm 



ATG 


CGG 


GAC CGG 


CTG CCC GAC CTC ACG GCG 


TGT 


AGG 


ACA 


AAC 


GAC GAT 


16 


GGA 


CAP 


ACT GCT 


GTC GTC ATT GTG GAG AAG 


GAT 


CAT 


TTC 


AIG 


GAC GGT 


32 


TTC 


TTC 


CAT CAG 


GIA GAG GAG ATT CGA AGC 


AGC 


AIA 


GCC 


AGG 


ATT GCT 


48 


CAG 


CAT 


GTA GAA 


GAC GIG AAG AAG AAC CAC 


AGC 


ATC 


ATC 


CTG 


TCT GCT 


64 


CCA 


AAC 


CCA GAA 


GGA AAA AIA AAA GAA GAG 


CFG 


GAG 


GAC 


CTG 


GAC AAA 


80 


GAG 


ATC 


AAG AAA 


ACT GCT AAC AGG ATC CGG 


GGC 


AAG 


CTG 


AAG 


TCT AIT 


96 


GAG 


CAG 


AGC TGT 


GAT CAG GAC GAG AAT GGG 


AAC 


CGA 


ACT 


TCA 


GTG GAT 


112 


CTG 


CGG 


AIA CGA 


AGG ACC CAG CAC TCG GIG 


CTG 


TCA 


CGG 


AAG 


TTT GTG 


128 


GAC 


GTC 


ATG ACA 


GAA TAC AAT GAA GCG CAG 


AIC 


CTG 


TTC 


CGG 


GAG CGA 


144 


AGC 


AAA 


GGC CGC 


ATC CAG CGC CAG CTG GAG 


ATC 


ACT 


GGG 


AGG 


ACC ACC 


160 


ACT 


GAC 


GAC GAG 


CTG GAA GAG ATG CTG GAG 


AGC 


GGG 


AAG 


CCG 


TCC AIC 


176 


TTC 


ATC 


TCGGAT 


ATT AIA TCA GAT TCA GAA 


AIC 


ACT 


AGG 


CAA 


GCT CTC 


192 


AAT 


GAG 


ATC GAG 


TCC CGC CAC AAA GAC ATC 


ATG 


AAG 


CTG 


GAG 


ACC AGC 


208 


ATC 


CGA 


GAG CTG 


CAC GAG AIG TTC ATG GAT 


ATG 


GCC 


AIG 


TTT 


GTC GAG 


224 


ACT 


CAG 


GGT GAA 


ATG GIC AAC AAC ATC GAG 


AGA 


AAT 


GTG 


GTG 


AAC TCT 


240 


GTA 


GAT 


TAC GTG 


GAA CAT GCC AAG GAA GAG 


ACG 


AAG 


AAA 


GCC 


ATC AAA 


256 


TAC 


CAG 


AGC AAG 


GCC AGG CGG AAG GTG ATG 


TTC 


GTC 


CTC 


AIT 


TGT GTA 


272 


GTC 


ACT 


TTG CTT 


GTG ATC CTT GGA ATT ATT 


CTC 


GCA 


ACA 


GCA 


TTG TCA 


288 



TAG 

[0 1483 :14 :=*m 

:&m cDNA 























ATG 


CGG 


GAC CGG 


CTG CCC GAC CTC ACG GCG 


TGT 


AGG 


ACA 


AAC 


GAC 


GAT 


16 


GGA 


GAC 


ACT GCT 


GTC GTC ATT GTG GAG AAG 


GAT 


CAT 


TTC 


AIG 


GAC 


GGT 


32 


TTC 


TTC 


CAT CAG 


GTA GAG GAG ATT CGA AGC 


AGC 


AIA 


GCC 


AGG 


An 


GCT 


48 


CAG 


CAT 


GTA GAA 


GAC GTG AAG AAG AAC CAC 


AGC 


AIC 


AIC 


CTG 


TCT 


GCT 


64 


CCA 


AAC 


CCA GAA 


GGA AAA AIA AAA GAA GAG 


CTG 


GAG 


GAC 


CTG 


GAC 


AAA 


80 


GAG 


ATC 


AAG AAA 


ACT GCT AAC AGG AIC CGG 


GGC 


AAG 


CTG 


AAG 


TCT 


AIT 


96 


GAG 


CAG 


AGC TGT 


GAT CAG GAC GAG AAI GGG 


AAC 


CGA 


ACT 


TCA 


GTG 


GAT 


112 


CTG 


CGG 


AIA CGA 


AGG ACC CAG CAC TCG GTG 


CTG 


TCA 


GGG 


AAG 


TIT 


GIG 


128 


GAC 


GTC 


AIG ACA 


GAA TAC AAT GAA GCG CAG 


AIC 


CTG 


TTC 


CGG 


GAG 


CGA 


144 


AGC 


AAA 


GGC CGC 


AIC CAG CGC CAG CTG GAG 


AIC 


ACT 


GGG 


AGG 


ACC 


ACC 


160 


ACT 


GAC 


GAC GAG 


CTG GAA GAG ATG CTG GAG 


AGC 


GGG 


AAG 


CCG 


TCC 


AIC 


176 


TTC 


AIC 


TCG GAT 


ATT AIA TCA GAT TCA CAA 


AIC 


ACT 


AGG 


CAA 


GCT 


CTC 


192 


AAT 


GAG 


AIC GAG 


TCC CGC CAC AAA GAC AIC 


ATG 


AAG 


CTG 


GAG 


ACC 


AGC 


208 


AIC 


CGA 


GAG CTG 


CAC GAG AIG TTC AIG GAT 


ATG 


GCC 


AIG 


TTT 


GTC 


GAG 


224 


ACT 


CAG 


GGT GAA 


AIG GTC AAC AAC AIC GAG 


AGA 


AAI 


GIG 


GIG 


AAC 


TCT 


240 


GIA 


GAT 


IAC GTC 


GAA CAT GCC AAG GAA GAG 


ACG 


AAG 


AAA 


GCC 


AIC 


AAA 


256 
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(37) fcH¥6-29 38 00 

71 72 

CCA AGA GCT CTT TGT CCT CGG TGA 280 
C0 14 93E^» :15 :^*fll 

E^Offl :#» - BIIOMircDNA 

fm 

GGGCGGGCGG GCTGTGCCGT GGCAGOGCCT GCGCGAGGGA GGGCGGCGGC GGGGGGCCAG 60 

GACCCCGGCA GCAAGACGCG GCGATCGGGC CACCGGAGAfi TGTGCGGCGG GGCAGCTGAG 120 

CGGCGGGTGC CCCGOCCTGC TGGCCGGTGG GG 152 



AIG 


CGGGAC 


CGG 


CTG CGC GAC CTC ACG GCG TGT AGG 


ACA AAC 


GAC 


GAT 


200 


GGA 


GAC ACT 


GCT 


GTC GTC ATT GTG GAG AAG GAT CAT 


TTC ATG 


GAC 


GGT 


248 


TTC 


TTC CAT 


CAG 


GTA GAG GAG AIT CGA AGC AGC AIA 


GCC AGG 


An 


GCT 


296 


CAG 


CAT GTA 


GAA 


GAC GTG AAG AAG AAC CAC AGC AIC 


ATC CTG 


TCT 


GCT 


344 


CCA 


AAC CCA 


GAA 


GGA AAA ATA AAA GAA GAG CTG GAG 


GAC CTG 


GAC 


AAA 


392 


GAG 


AIC AAG 


AAA 


ACT GCT AAC AGG AIC CGG GGC AAG 


CTG AAG 


TCT 


An 


440 


GAG 


CAG AGC 


TGT 


GAT CAG GAC GAG AAT GGG AAC CGA 


ACT TCA 


GTG 


GAT 


488 


CTG 


CGGATA 


CGA 


AGG ACC CAG CAC TCG GTG CTG TCA 


CGG AAG 


TTT 


GTG 


536 


GAC 


GTC AIG 


ACA 


GAA TAC AAT GAA GCG CAG AIC CTG 


TTC CGG 


GAG 


CGA 


584 


AGC 


AAA GGC 


CGC 


AICCAGCGCCAGCTGGAGAICACT 


GGG AGG 


ACC 


ACC 


632 


ACT 


GAC GAC 


GAG 


CTG GAA GAG AIG CTG GAG AGC GGG 


AAGCCG 


TCC 


ATC 


680 


TTC 


AICTCG 


GAT 


ATT ATA TCA GAT TCA CAA AIC ACT 


AGG CAA 


GCT 


CTC 


728 


AAT 


GAG AIC 


GAG 


ICC CGC CAC AAA GAC AIC AIG AAG 


CTG GAG 


ACC 


AGC 


776 


AIC 


CGAGAG 


CTG 


CACGAGAIGTTCAIGGATAIGGCC 


AIGTTT 


GTC 


GAG 


824 


ACT 


CAGGGT 


GAA 


ATG GTC AAC AAC AIC GAG AGA AAI 


GTG GTG 


AAC 


TCT 


872 


GtA 


GAT TAC 


GTG 


GAA CAT GCC AAG GAA GAG ACG AAG 


AAA GCC 


AIC 


AAA 


920 


TAC 


CAG AGC 


AAG 


GCC AGG CGG AAA AAG TGG AIA AIT 


GCT GCT 


GTG 


GCG 


968 


GTG 


GCT GTC 


An 


GCCGTCCTGGCTCTAAICAITGGC 


TTG TCG 


GTT 


GGC 


1016 


AAA 














1019 



TGATTGCGTA GAIGGCGCTG GGTGCTTGCC TCTCCCTCAG GGTGGCAAAG GIGATGTTCG 1079 
TCCTCATTTG TGTAGTCACT TTGCTTGIGA TCCTTGGAAI TATTCTCGCA ACAGCATTGT 1139 
CAIAGCAACC GTACCCCAAG AGCTCTTTGT CCTCGGTGAC TCCGACCATA CCTGCAGCTT 1199 
AGTCAGCATC CTGTCCTTCC ACGAGTGAAC CTCAGACTCC AGGGCTAGCG CCGAGCACTG 1259 
AGGTTTTTAI TGGTGAIGAA GAAGAAAGCA CCGCAGAGGT TTCGIACCAT GAAACACCGC 1319 
GAGCCCAGTG GAK£GACAT GCCAGCCCAG AGAGCCT&G TCTCTCTCAA GGACACCACA 1379 
GAGAITTCAC AACAGIGGCC TTGCCTTGGT AGCTTTGAAA TAGGAATGAT TGAAAAAfiCC 1439 
TAATTTTTAA AGACAAIGTC AGTGTTAAAA AIGTATGTTG TGTGTAATTA GGGTGTGCTC 1499 
TGCGCICAGC TGGCAGTGCT GACGAAGAGA CTTCGAGCCA GGCCTGAICT CTGTTCATGT 1559 
CTTGTTTGCA GAATCATCAC AGAACTGTTT TGIAAGGCAT CTGTAAGTTA AGTTCCTTAA 1619 
TCTATTAACA TCTAAACTCC CTTTCTAAGC TAGACACTGC CTTGCGAAGG ACAATGGGCC 1679 
AGCCCCGGGC AAGCAIGAAC ACTGCCTTAC AGCCCCICAG GGCCCTTCTA TAGTGCCTTC 1739 
TGGTGACCCT GACTAGGAAG TGTGAGGGTC TGAAGAGCCT TGAACGTTAG CTCACGGAGG 1799 
GGACAAGCAG TCACAIGCCG CACTCATGTT ACTCTCCCTT GTTCATGTGA GCTGATGAAG 1859 
TCTCAAGGCA AGGCGACAGT GACGATGGAC CAAACTCGGT GCTCACTAAA CTCAAGAGAA 1919 
TGGCCCCGAG TACATAGCCA CTCCTGGAIG GCACCTGAAG GACCAGGTCC TCAGCCCAAC 1979 
ACCCACGAGT GCCCAGAGTT CCTAAGAAAC CATGAAGTGT GGGATAAAGC TGTGCACTGG 2039 
TTTACACTTG TGAATAGATG GCCCAGCGAC CAAGTATGTG AAGGATACCA TGACTAGTGA 2099 
ACTCTGCCAA CTGCTGACTG TGATGAGTGC TCACTCTACC CCAGCCTCAC TTGGTGGGAT 2159 
ATGACGTAGC CAIGCCGGGT CAGAACACCA AGTGTGAGCA AGTGCTACTG AACTAICTAA 2219 
AAACCATGAT CCTTTCAGTG GTAAGTGTGC CACACTGTCA CCTCCTCACA CCTTCTGGTC 2279 
TGACACCCCA TGTGCCGAGA GCTACTGCAG CAGGCTGGGC TGTGGGTCCT GGTCTAGAGT 2339 
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73 74 
IAGCCTGTAG TGCAGCCACT CCTGGCTGAI AfiCTCACCCT TCCGCAACCG GGAGCTCACC 2399 
CTTCCTGCCT GGAAGCTCAC ACTTCCTGTC TGGGAfiCTCA CCCTTCTTGC CTGGGAGCTC 2459 
ACACTTCCCG TCTGGGAGCX CACACTICCT TCCTGGGACC TCACACTTCC TGCCTGGGAG 2519 
CTCACCCTO CCGCCTt^ 

GCCTTTGCA6 CTCACCCTCT CTGCAICAGT CAGTGCCATC GGATTTAGCT GCAGAGACCA 2639 
TGCGIACCAC CCAGGCTCCC ACCAOOCACA GCCAGGTGTC OCTCCAGICC AGCCTGAGCC 2699 
CTTGGCCTGC AGTGTGCTCG CAGAGCGCTC AGGAGACCTC TCGACCAGGC AGGCAGCTGA 2759 
AICTGGATTT CCAGTGAATC AGGGGTGTGT (£GTGACIGA GTCAfiCACTC CAGAIACATC 2J19 
TCTCTGCTGA CTTCAIAGCC TATTTAAAAA TAIAITTACA GATTCCCTTG TTACCTTTTC 2879 
CAAGCATTTC ITCAAAIATT TTGTGTTTAC ATTAAAAAGT TCTCAGAGAT GCAAAAAAAA 2939 
A 2940 

[Hi] *^©tt*(c<t:*, xfcT^7^>«ttffl* LTKZ%<Dcm&&&r* 

^m^mmmm^-t <mum*) . [H7] mmwk-c&tiOsitt hxtr^T>r >£s d 

mmn9->*7&r. . ess] c5fcacBt****t#«rr,sxfcr^7>f > 

[03] xfcr^;i/7w>cDNA^X"r-5*&a:. u #fiEt^xtr^;u7-r><o^«a^3Kr^xx 

fcVi^ODN IH/3T3CDXfcT^;V7>r>5SS^T *>7Uy b<Oto&frf~ 

*3LX9>7ayb<D--m&mir. ' [H9] c»»fc«t7K®«^#srrixfc:^:;i/^^ > 

[05] xe*;P7W>cDNA£3*AT*#&£, t, [010] ^Sg^fSMttCJ:*, XWVyj >5S3I«3C 

fcVi*£-<DN IH/3T3 CD««T"C<iDW±J^lB3^ ®9ISttr& S^T (XK=EJP7>f 

[H6] ®5r*L1t±&im&&A4£V1±*><0. "Tfc 
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